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Map of Field Study 
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Additional Photos from Field Study 
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Permit No. CA0082040 (Waste Discharge Requirements Order No. R5-2003-0153).
The current permit contains effluent limitations for copper and other analytes.

9. Under the NPDES permit, the Discharger treated the wastewater to remove petroleum 
products (used for lubrication in the turbines) and discharged the treated effluent to the 
Mokelumne River downstream of Camanche Dam.

10. The Mokelumne River is listed as impaired for copper under the Clean Water Act 
(CWA), Section 303(d).  As a result: 

a. The Discharger will be required to meet a stringent hardness-based Maximum 
Daily Effluent Limit (MDEL) and an Average Monthly Effluent Limit (AMEL) for 
copper beginning 1 October 2008.  Because hardness values in the Mokelumne 
River are low, calculated values for MDEL and AMEL are also low.

b. The Discharger has attempted to isolate and reduce the copper sources within the 
Power House’s process wastewater stream but has determined that it is technically 
infeasible to reduce copper concentrations to levels that will consistently comply 
with the MDEL and AMEL.

c. The Discharger has reported copper concentrations 50-feet upstream of the Power 
House effluent point of discharge that exceed the MDEL and AMEL values.

d. The Discharger evaluated several alternatives for complying with the copper 
effluent limitations in a 27 June 2005 Compliance Alternatives Study Report. They 
included source control, additional wastewater treatment, application of intake 
water credits, pollutant trading, modification of effluent limitations, permit bubbling 
(facility wide discharge limit rather than separate limits at individual points of 
discharge), reuse, and land application.  Land application and effluent limitation 
modification were selected as the only feasible alternatives.  Land application was 
selected based on cost effectiveness and the ability to dispose of copper on to the 
land while protecting beneficial uses.

FACILITY CHANGES 

11. Hydraulic source control activities at the facility have resulted in significant reduction in 
the wastewater flow rate from approximately 90,000 gallons per day (gpd) to 
approximately 15,000 gpd.   The flow reduction has allowed land application of the 
wastewater as a feasible alternative. 

12. Copper source control activities have resulted in wastewater quality improvement, but 
not to the concentrations that would be required to allow continued discharge into the 
Mokelumne River.  Copper sources include erosion and electrochemical corrosion of 
piping and cooling equipment.

13. The Discharger is proposing to redirect discharge from the existing oil separation pond 
to a new Evaporation/Percolation (EP Pond) that will be located approximately 170 feet 
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north of the river.  The EP Pond will provide approximately 750,000 gallons of storage 
with two feet of freeboard.  The proposed pond location is shown on Attachment B, 
which is attached hereto and is made part of this Order by reference.

WASTEWATER SYSTEM 

14. Water for the turbines is delivered via a 120-inch diameter epoxy-lined penstock.  Water 
used to turn the turbines is returned to the Mokelumne River. 

15. Wastewater is generated from several sources in the Power House.  A schematic of the 
wastewater system is presented on Attachment C, which is attached hereto and is 
made part of this Order by reference.  They include the following processes:  

a. Generator thrust bearing cooling. 

b. Generator air cooling. 

c. Generator lower guide bearing cooling. 

d. Turbine guide bearing cooling. 

e. Turbine shaft seal. 

f. Turbine head cover drain pump. 

g. Heat exchanger operation. 

16. The wastewater generated as described in Finding 15 a through d travels through 
cooling jackets and does not come in contact with lubricating oil or bearings, and is 
discharged to the Mokelumne River untreated. 

17. The wastewater generated as described in Finding 15 e through g is degraded as a 
result of use and is collected and treated as described below: 

a. Wastewater is collected in a sump equipped with a belt skimmer that removes oil.
Oil that is skimmed from the sump is reused at the Power House.  Skimmed oil is 
stored in a 250-gallon aboveground tank in the Power House.

b. Wastewater is pumped from the sump to a concrete lined 20,000-gallon oil 
separation pond that is located outside the Power House.  A rope skimmer and 
surface baffles remove any remaining oil from the wastewater.  Skimmed waste oil 
is collected in a 300-gallon aboveground storage tank.  The recovered oil is 
removed from the site as waste oil every 90 days.

c. Treated wastewater from the 20,000-gallon oil separation pond historically 
discharged to the Mokelumne River.  (This Order will change the discharge location 
to the EP Pond).

d. A standby-unlined pond with a capacity of 85,000 gallons is located adjacent to the 
oil separation pond and is used when the oil separation pond undergoes scheduled 
maintenance.  Typically, the oil separation pond is cleaned quarterly to remove 



WASTE DISCHARGE REQUIREMENTS ORDER NO. R5-2008-0071      
EAST BAY MUNICIPAL UTILITY DISTRICT 

4

CAMANCHE DAM POWER HOUSE 
SAN JOAQUIN COUNTY 

debris that falls into the pond.  This procedure may result in oil being discharged to 
the standby-unlined pond because one of the two skimmers is removed from 
service.

18. A number of improvements have been implemented since 1998 to reduce the 
wastewater flow rate.  The improvements are listed below:

a. Replacement of the following 

i. Turbine Seals 

ii. Static seal retaining ring 

b. Evaluation and inspection of seal assemblies 

c. Corrections for dynamic seal maintenance and operation 

d. Evaluation of replacement of seals with packing boxes and glands 

e. Improved accuracy of flow measurements 

19. The wastewater flow rate has been reduced from over 90,000 gpd to an average of less 
than 15,000 gpd through source control and equipment improvements at the Power 
House.  Since January 2004 the flow rate has averaged 12,000 gpd.  The Discharger 
used 15,000 gpd in the water balance, estimating a total annual flow of approximately 
5.47 million gallons.

20. A number of improvements have been implemented since 1998 to reduce the copper 
and/or oil concentration in wastewater. The improvements are listed below:

a. Replacement of the following: 

i. Bronze and copper equipment 

ii. Sump rotometers (bronze casting) 

iii. Kenney and basket strainers 

iv. Heat exchangers on air compressors 

b. Verification that sump pump impellers and castings are not made of copper 

c. Evaluation and implementation of alternative methods for replacing or coating turbine 
dynamic and static seals, including coating with paint or epoxy, hot metal spray 
coatings, seal metal replacement, and seal assembly replacement. 

d. Improved housekeeping - modification of work practices to prevent copper from 
entering waste stream. 

e. Preventive Maintenance 
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i. Quarterly maintenance of oil separation pond 

ii. Routine cleaning of Power House sump 

iii. Routine inspection of sump and pond skimmer system 

21. As a result of the source control activities, the Power House’s effluent total copper 
concentration was significantly reduced with the following range of concentrations: 

Dates Units Concentrations Median Value

 Jan 1994 to 
Dec 2003 

ug/L 121 to 1.8 8.5

 Jan 2004 to 
Dec 2006 

ug/L 18 to ND (0.73) 6.6

22. Wastewater copper concentrations were reduced from years 1998 to 2006; with the 
reduced wastewater flow rate, effluent loading rates were reduced from 2.1 pounds/year 
to 0.24 pounds/year. 

23. The Discharger has collected samples upstream and downstream of the Power House.
Samples collected upstream are labeled “R1,” samples collected downstream are 
labeled “R2.”  Samples collected upstream characterize Camanche Lake water; 
samples downstream characterize Mokelumne River water with the Power House 
wastewater discharge returned to the river.  Annual averages are presented below but 
the 2007 data does not include data collected in December 2007.  The data indicates 
the Power House does not substantially change the water quality through the process of 
power generation. 

Year
Total Copper 

(ug/L)
Hardness

(mg/L)
pH

(std. Unit)
Elec. Cond. 
(umhos/cm)

R1 R2 R1 R2 R1 R2 R1 R2
2004 3.00 2.97 19.1 18.6 6.8 6.9 NA NA
2005 1.11 3.67 16.2 16.5 6.7 6.8 NA NA
2006 1.33 1.24 15.0 15.5 7.0 6.9 41.0 53.2
2007 3.37 0.97 14.8 15.1 6.8 6.8 41.3 43.0

24. A summary of wastewater quality effluent from the oil separation pond is presented in 
the table below.  The data is shown as averages for the years 2004 and 2005 and 
monthly averages for year 2006. 

Date
pH

(std)
O&G

(mg/L)
Total Cu 

(ug/L)
Dissolved
Cu (ug/L)

EC
(umhos/cm)

DO
(mg/L)

Average 2004 7.3 ND (1.0) 8.57 5.32 49.26 9.11

Average 2005 7.4 ND (1.0) 7.59 5.35 46.31 9.19

Jan 2006 7.1 ND (2.3) 4.15 2.9 41 8.3

Feb 2006 7.5 ND (2.2) 5.15 3.2 42.2 10.2

Mar 2006 7.8 ND (2.6) 4.75 3.7 43.2 10.9
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Date
pH

(std)
O&G

(mg/L)
Total Cu 

(ug/L)
Dissolved
Cu (ug/L)

EC
(umhos/cm)

DO
(mg/L)

Apr 2006 7.4 ND (2.6) 4.45 3.5 44.9 10

May 2006 7.5 ND (2.5) 11.25 4.1 50.4 8.4

June 2006 8.3 ND (2.5) 7.1 3.9 49.8 9.6

July 2006 7.2 ND (2.6) 5.9 4.3 38.9 8.5

Aug 2006 7.9 ND (2.5) 6.8 4.8 36.5 8.8

Sept 2006 7.2 ND (2.4) 11.5 7.8 35.9 8.2

Nov 2006 6.8 ND (2.5) 16.5 11.4 36.6 9.9

Dec 2006 7.6 ND (2.6) 5.1 3.8 39.7 11.5
    

O&G denotes Oil and Grease.  Total Cu denotes Total Copper.  Dissolved Cu denotes Dissolved 
Copper.  EC denotes Electrical Conductivity.  DO denotes Dissolved Oxygen. 

25. The Power House and associated buildings are supplied with non-potable water.  The 
Power House is equipped with an 80-gallon septic tank that pumps to a sump.  Septage 
from the sump is periodically removed and disposed of off-site by a septic hauler.
Effluent from the sump flows to a rock leach pit.  The septic system is not permitted by 
the San Joaquin County Environmental Health Department and therefore this Order 
requires the system to be in compliance with County requirements. 

WATER BALANCE 

26. To evaluate the infiltration potential of soils in the location of the EP Pond, three double-
ring infiltrometer tests were performed on 16 and 17 November 2005 using the 
procedure described in ASTM D 3385.

a. The tests were performed in excavated holes.  The bottoms of the holes were at 
the same elevation where the pond bottom will be located.  The tests lasted 
between 5 and 6.5 hours to allow the infiltration rate to stabilize. 

b. Stabilized infiltration rates were reported to be the following: Test I-1 (0.51 in/hr), 
I-2 (0.55 in/hr), and I-3 (0.16 in/hr). 

27. The RWD contains a water balance for the wastewater system.  The water balance was 
based on a daily wastewater discharge of 20,000 gpd, 100-year annual return rainfall 
amounts, and a 0.40-acre EP Pond.  Based on the calculations, the EP Pond will not 
accumulate water, even during a 100-year return annual precipitation event.  The 
following safety factors were included in the water balance: 

a. A flowrate of 20,000 gpd was used in the calculations, which is higher than the 
average measured flowrate of 12,000 gpd. 

b. The percolation rate used in calculations is 50-percent of the measured average 
percolation rate (0.41 in/hr). 

c. The area used to calculate the percolation only includes the pond bottom and does 
not include the sloped sidewalls.
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d. A pan evaporation adjustment factor of 70-percent was used when calculating 
evaporation rates.

28. Stormwater that falls on the facility infiltrates or runs off, eventually discharging into the 
Mokelumene River.  Only precipitation that falls directly on the EP Pond was included in 
the water balance.

WASTEWATER DISPOSAL 

29. After treatment, wastewater will be disposed of by evaporation and percolation from the 
EP Pond.  Because the wastewater is of high quality, no additional treatment is 
required.  Although wastewater copper concentrations are sometimes slightly higher 
than groundwater concentrations, groundwater quality will be protected through 
attenuation processes as the wastewater infiltrates.  The Discharger must continue to 
optimize the oil removal measures to prevent discharge of petroleum to the EP Pond.

GROUNDWATER CONDITIONS 

30. A soil and groundwater investigation was performed at the facility.  Three groundwater 
monitoring wells were installed and one additional boring was drilled from 12 February 
2007 through 16 February 2007.  The work investigated soil and groundwater conditions 
at the location of the planned EP Pond.  The well construction is summarized below: 

Well Name Units
Screen

Interval (bgs)
Total Depth

(bgs)
Top of Casing

Elev. (msl)

MW-1 Feet 11-26 26.5 122.69
MW-2 Feet 13-28 30 121.72
MW-3 Feet 10-25 25.5 112.27

31. Soil samples were collected from Borings B-1 and MW-1 and were analyzed for 
selected analytes.

a. Oil and Grease (O&G) was analyzed in three samples from Boring B-1.
Concentrations were detected at 13 ft. below ground surface (bgs) (85 mg/L) and 
21 ft. bgs (85 mg/L); a sample collected from 13.5 ft. bgs did not contain detectable 
O&G.

b. O&G was analyzed in two samples from Boring MW-1.  A sample collected from 
11 ft. bgs did not contain detectable O&G. A sample collected from 16 ft. bgs 
contained 280 mg/L. 

c. Copper was analyzed in three samples from Boring B-1. Concentrations were 
detected at 11.5 ft. bgs (17.3 mg/L), 13.5 ft. bgs (21.7 mg/L), and 21 ft. bgs 
(5.08 mg/L). 

d. Copper was analyzed in two samples from Boring MW-1.  Concentrations were 
detected at 11 ft. bgs (45.5 mg/L) and at 16 ft. bgs (32.9 mg/L). 
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32. Groundwater elevations were determined during three sampling events performed in 
March, April, and May 2007.  Groundwater exists approximately 15 to 20 feet below the 
ground surface.  In the three sampling events, groundwater flowed to the south toward 
the Mokelumne River, which is consistent with the surface topography.  Well MW-1 is 
located upgradient of the EP Pond, Well MW-2 is located cross-gradient of the EP 
Pond, and Well MW-3 is located downgradient of the EP Pond. 

33. Groundwater quality was determined by sampling the groundwater monitoring wells in 
March, April, and May 2007.  A summary of the average groundwater quality is 
presented below: 

Well
Name

pH
std. unit

TDS
(mg/L

)

NO3

(mg/L)
TN

(mg/L)
SO4

(mg/L)
Cl

(mg/L)
Br

(mg/L)
Cu

(ug/L)
K

(mg/L
)

Na
(mg/L)

MW-1 7.0 347 12.8 12.8 19.3 15.3 0.052 ND (4.4) 4.7 16.1
MW-2 7.2 490 0.51 0.60 25.7 40.7 0.19 4.4 11.1 88
MW-3 7.3 200 1.3 1.3 2.5 6.3 0.46 ND (4.4) 5.7 101
WQL 6.5-8.4 1 450 1 45 2 NA 250 3 106 1 0.0063 4 170 5 NA 20 6

   

TDS denotes Total Dissolved Solids.  NO3 denotes Nitrate.  TN denotes Total Nitrogen.  SO4 denotes 
Sulfate.  Cl denotes Chloride. Br denotes Bromine.  Cu denotes Copper.  K denotes Potassium.  Na denotes 
Sodium.

1  Agricultural Water Quality Goals. 2  USEPA Drinking Water MCL. 3  Recommended Secondary Maximum 
Contaminant Level (Drinking Water). 4   Taste and Odor Threshold. 5  California Public Health Goal
6  USEPA Health Advisory. 

34. Review of the groundwater data indicates the following pattern, which is summarized 
below:

a.  Well MW-2 typically contains the highest concentrations of constituents of concern 
including TDS, sulfate, chloride, and potassium.  Sodium is slightly higher in Well 
MW-3, otherwise MW-3 contains lower concentrations of constituents of concern.

b. The highest nitrate concentration was reported in Well MW-1 (12.8 mg/L).  The 
source of the nitrate in Well MW-1 is unknown but may be related to upgradient 
agricultural activities 

c. The source of bromine in the wells is unknown but may be related to agricultural 
use of methyl bromide.  However, methyl bromide is unlikely to be used at the 
facility and the area upgradient of the facility is oak woodlands, likely used for 
livestock grazing and hay production, which is not an agricultural activity that would 
employ a soil fumigant like methyl bromide.

35. A soil quality preliminary investigation was performed at the standby-unlined pond in 
April and May 2004 to determine if petroleum has been released to the environment.
Samples were collected from the unlined pond before and after filling the standy-unlined 
pond with treated wastewater.  A background soil sample was taken from native soil 
outside the pond.  The unlined pond soil was sampled a month later after the 
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wastewater had evaporated and percolated into the soil and the pond was dry.  The 
data indicates some petroleum exists in soil. The source of the petroleum may be 
wastewater.

Parameter/Date Native Soil Standby Pond Standby Pond

Sample Date 4/15/04 4/15/04 5/19/04
TPH - Motor Oil ND (10) ND (10) 17
TPH - Diesel ND (1.0) 1.1 ND (1.0) 

TPH denotes Total Petroleum Hydrocarbons.  Motor Oil denotes extractable hydrocarbons 
from C20 to C32.  Diesel denotes extractable hydrocarbons from C8 to C25. 

SITE SPECIFIC CONDITIONS 

36. Surrounding land uses are primarily agricultural with limited residential use.  The 
topography of the surrounding area is variable.

37. Shallow soils are described by the National Resources Conservation Service as Vina 
fine sandy loam (infiltration rate 0.6 to 6.0 inches per hour).  Deeper soil characterized 
in the monitoring well borings consists of sand/silt/clay soil types.

38. The mean annual rainfall is approximately 17.46 inches, and the pan evaporation rate 
for North Camanche Reservoir, Department of Water Resources Clements Station is 
54.93 inches.  The 100-year return annual precipitation is 33.28 inches.

39. The facility is within the Manteca Hydrologic Area (No. 531.20), as depicted on 
interagency hydrologic maps prepared by the Department of Water Resources in 
August 1986.

40. The facility is normally unmanned.  The water supply at the facility is non-potable but is 
supplied for non-potable uses such as toilet flushing and emergency showers.  Workers 
are required to supply their own potable water when at the facility.

41. The site is outside the 100-year flood zone.   

BASIN PLAN, BENEFICIAL USES, AND REGULATORY CONSIDERATIONS 

42. The Water Quality Control Plan for the Sacramento River and San Joaquin River 
Basins, Fourth Edition (hereafter Basin Plan) designates beneficial uses, establishes 
water quality objectives, contains implementation plans and policies for protecting 
waters of the basin, and incorporates by reference plans and policies adopted by the 
State Water Resources Control Board.  Pursuant to Section13263(a) of the California 
Water Code (CWC), waste discharge requirements must implement the Basin Plan.

43. Surface water drainage is to the Mokelumne River. The Basin Plan designates the
beneficial uses of the Mokelumne River from Camanche Reservoir to the Sacramento-
San Joaquin Delta are agricultural supply; water contact recreation; noncontact water 
recreation; warm freshwater habitat, cold freshwater habitat; migration of aquatic 
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organisms; spawning, reproduction, and/or early development; and wildlife habitat.

44. The beneficial uses of underlying groundwater are municipal and domestic water 
supply, agricultural supply, industrial service supply, and industrial process supply.

45. State Water Resources Control Board (State Board) Resolution No. 68-16 (the 
Antidegradation Policy) requires that the Regional Water Board, in regulating the 
discharge of waste, must maintain the high quality of waters of the state until it is 
demonstrated that any change in quality will be consistent with maximum benefit to the 
people of the State, will not unreasonably affect beneficial uses, and will not result in 
water quality less than that described in the Regional Water Board’s policies (e.g., 
quality that exceeds water quality objectives).  Resolution No. 68-16 also requires that 
waste discharged to high quality waters be required to meet waste discharge 
requirements that will result in the best practicable treatment or control of the discharge. 

46. The Discharger submitted information showing that limited groundwater quality 
degradation would be in the public interest.  The Discharger reported: 

a. The Power House produces 10 megawatts of electricity annually, which is capable 
of supplying 10,000 homes and represents 0.3-percent of California’s total 
hydroelectric capacity.  The hydroelectric energy offsets 22,400 pounds per year of 
oxides of nitrogen and 98,000 barrels of oil annually. 

b. Best Practicable Treatment and Control (BPTC) has been implemented through 
source controls to limit both the copper and hydrocarbon constituent 
concentrations, and system improvements that have resulted in lower wastewater 
flow rates. 

c. The discharge is unlikely to degrade groundwater concentration and maintenance 
procedures (such as excavation of waste constituent contaminated soil) can be 
implemented to prevent groundwater contamination as a result of increasing waste 
constituents adsorbed to soil in the future. 

47. This Order establishes effluent limitations that are protective of the beneficial uses of 
the underlying groundwater and requires regular sampling of soil in the EP pond to 
monitor waste constituent concentrations.  Based on the results of the scheduled tasks, 
this Order may be reopened to reconsider effluent limitations and other requirements to 
comply with Resolution 68-16. 

48. California Water Code Section13267(b) provides that:  “In conducting an investigation 
specified in subdivision (a), the regional board may require that any person who has 
discharged, discharges, or is suspected of having discharged or discharging, or who 
proposes to discharge waste within its region, or any citizen or domiciliary, or political 
agency or entity of this state who has discharged, discharges, or is suspected of having 
discharged or discharging, or who proposes to discharge, waste outside of its region 
that could affect the quality of waters within its region shall furnish, under penalty of 
perjury, technical or monitoring program reports which the regional board requires.  The 
burden, including costs, of these reports shall bear a reasonable relationship to the 
need for the report and the benefits to be obtained from the reports.  In requiring those 
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reports, the regional board shall provide the person with a written explanation with 
regard to the need for the reports, and shall identify the evidence that supports requiring 
that person to provide the reports.”

The technical reports required by this Order and the attached “Monitoring and Reporting 
Program No. R5-2008-0071” are necessary to assure compliance with these waste 
discharge requirements. The Discharger owns and operates the facility that generates 
the waste subject to this Order. 

49. California Department of Water Resources standards for the construction and 
destruction of groundwater wells is described in California Well Standards Bulletin 74-90
(June 1991) and Water Well Standards: State of California Bulletin 94-81 (December 
1981).  These standards, and any more stringent standards adopted by the state or 
county pursuant to CWC Section 13801, apply to all monitoring wells.

50. Federal regulations for storm water discharges were promulgated by the U.S. 
Environmental Protection Agency on 16 November 1990 (40 CFR Parts 122, 123, and 
124).  The State Board adopted Order No. 97-03-DWQ (General Permit No. 
CAS000001) specifying waste discharge requirements for discharges of storm water 
associated with industrial activities, and requiring submittal of a Notice of Intent by all 
affected industrial dischargers.  The facility is exempted (SIC 4931) and not required to 
comply with the stormwater permit.

51. The action to issue waste discharge requirements for an existing facility is exempt from 
the provisions of the California Environmental Quality Act (CEQA), Public Resource 
Code Section21000, et seq., and the CEQA guidelines, as follows:

a. The pipeline that will be used to redirect wastewater from the separation pond to 
the infiltration pond is less than one mile in length and is within a public right-of-
way.  Construction of the pipeline is exempt from CEQA under 14 CCR
Section15282(k).

b. The Camanche Dam Powerhouse, the oil separation ponds and the waste 
discharges from the oil separation ponds are all existing facilities.  The volume of 
wastewater discharged from the oil separation ponds will not increase.

c. The construction and operation of the ponds and installation of the pumps at the 
existing facilities are exempt from CEQA under 14 CCR Section15301 because 
they are minor alterations of the existing wastewater discharge facilities involving 
negligible or no expansion of use.

d. The construction and operation of the ponds and installation of the pumps are also 
exempt from CEQA under 14 CCR Section 15303 because these are small new 
equipment or structures appurtenant to the existing facility.

e. Discharging to the infiltration ponds allows EBMUD to eliminate discharges to the 
Mokelumne River in order to protect natural resources and the environment.  The 
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issuance of this Order regulating discharges to the infiltration pond is therefore 
exempt from CEQA under 14 CCR Sections 15307-15308.

52. The discharge of wastewater is exempt from the requirements of Consolidated
Regulation for Treatment, Storage, Processing, or Disposal of Solid Waste, as set forth 
in Title 27, CCR, Division 2, Subdivision 1, Section 2005, et seq., (hereafter Title 27).
The exemption, pursuant to Section 20090(b), is based on the following:

a. The Regional Water Board is issuing waste discharge requirements, 
b. The discharge complies with the Basin Plan, and 
c. The wastewater does not need to be managed according to Title 22 CCR, Division 

4.5, and Chapter 11, as a hazardous waste. 

53. Pursuant to CWC Section13263(g), discharge is a privilege, not a right, and adoption of 
this Order does not create a vested right to continue the discharge.

PUBLIC NOTICE

54. All the above and the supplemental information and details in the attached Information 
Sheet, incorporated by reference herein, were considered in establishing the following 
conditions of discharge.

55. The Discharger and interested agencies and persons were notified of the intent to 
prescribe WDRs for this discharge and provided an opportunity for a public hearing and 
an opportunity to submit their written views and recommendations.

56. In a public meeting, all comments pertaining to the discharge were heard and 
considered.

IT IS HEREBY ORDERED pursuant to Section 13263 and 13267 of the California Water 
Code, East Bay Municipal Utility District, their agents, successors, and assigns, in order to 
meet the provisions contained in Division 7 of the CWC and regulations adopted there under, 
shall comply with the following: 

Note: Other prohibitions, conditions, definitions, and the method of determining compliance 
are contained in the attached “Standard Provisions and Reporting Requirements for Waste 
Discharge Requirements” dated 1 March 1991. 

A. Discharge Prohibitions: 

1. After the Discharger obtains authorization as described in Discharge Specification 
B.2 to change the discharge from the Mokelumne River to the EP Pond, and 
reports the change complete to the Regional Water Board, discharge of wastes to 
surface waters or surface water drainage courses is prohibited.

2. Bypass or overflow of untreated or partially treated waste is prohibited with the 
exception of use of the standby-unlined pond when maintenance is performed on 
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the oil separation pond.  Bypass of wastewater resulting in less effective treatment 
as described in Finding No. 17d to the standby-unlined pond is prohibited after 
30 April 2009. 

3. Discharge of waste classified as ‘hazardous,’ defined in Section 20164 of Title 27, 
CCR, or ‘designated,’ as defined in Section 13173 of the CWC, is prohibited. 

4. After the Discharger obtains authorization to change the discharge from the 
Mokelumne River to the EP Pond, the discharge of wastewater other than to the 
approved EP Pond or the standby-unlined pond identified in Finding No. 29 is 
prohibited.

5. The discharge of domestic wastewater to the industrial wastewater treatment 
system is prohibited. 

6. The discharge of industrial wastewater to the domestic wastewater treatment 
system (septic system) is prohibited.

B. Discharge Specifications: 

1. The monthly average discharge to the EP Pond shall not exceed 20,000 gallons 
per day.

2. Before permanently changing the discharge location to the EP Pond, the 
Discharger shall obtain written authorization from the Executive Officer to begin use 
of the system described in the report required by Provision No. F.1.f. 

3. Neither the treatment nor the discharge shall cause a nuisance or condition of 
pollution as defined by the CWC, Section 13050. 

4. The discharge shall not cause the degradation of any water supply. 

5. No waste constituent shall be released or discharged, or placed where it will be 
released or discharged, in a concentration or in a mass that causes violation of the 
Groundwater Limitations. 

6. Objectionable odors originating at this facility shall not be perceivable beyond the 
limits of the property owned by the Discharger. 

7. As a means of discerning compliance with Discharge Specification No. 6, the 
dissolved oxygen content in the upper zone (one foot) of any wastewater pond 
shall not be less than 1.0 mg/L. 

8. The Discharger shall operate all systems and equipment to maximize treatment of 
wastewater and optimize the quality of the discharge. 

9. All ponds shall be managed to prevent the breeding of mosquitoes.  In particular,
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a. An erosion control program should assure that small coves and irregularities are 
not created around the perimeter of the waste surface. 

b. Weeds shall be minimized through control of water depth, harvesting, and/or 
herbicides.

c. Dead algae, vegetation, and debris shall not accumulate on the water surface. 

10. The wastewater treatment and disposal system shall be designed, constructed, 
operated, and maintained to prevent inundation or washout due to floods with a 
100-year return frequency.

11. No physical connection shall exist between wastewater piping and any domestic 
water supply, domestic/industrial supply well, irrigation water pipeline, or irrigation 
canal without an air gap or approved reduced pressure device. 

12. The freeboard in the EP Pond shall never be less than two feet, as measured 
vertically from the water surface to the lowest point of overflow. 

13. The wastewater treatment and disposal system shall have sufficient capacity to 
accommodate wastewater flow and  seasonal precipitation.  Design seasonal 
precipitation shall be based on total annual precipitation using a return period of 
100 years, distributed monthly in accordance with historical rainfall patterns. 

14. On or about 15 October each year, available EP Pond storage capacity shall at 
least equal the volume necessary to comply with Discharge Specifications No. 12 
and No. 13. 

15. Public contact with wastewater shall be precluded through such means as property 
boundary fences and signs.  Signs with proper wording of sufficient size shall be 
placed around the perimeter of the wastewater ponds to alert visitors and workers 
of the use of wastewater. 

16. The Discharger shall comply with all applicable sections of the Aboveground 
Petroleum Storage Tank Regulations (Section 25270, Health and Safety Code). 

C. Effluent Limitations: 

1. Wastewater discharged to the EP Pond shall not exceed the following monthly 
average effluent limits, or lower concentrations as the Discharger determines 
necessary to ensure compliance with the Groundwater Limitations: 

Constituent Units Concentration

Total Oil and Grease mg/L 5.0
Total Copper - Monthly Average mg/L 0.050
Total Copper - Annual Average 1 mg/L 0.020

1 Total Copper - Annual Average shall be calculated and presented in the Annual 
Report based on the calendar year (January through December). 
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2. Wastewater in the EP Pond shall not have a pH of less than 6.5 or greater 
than 10.0. 

D. Solids/Sludge Disposal Requirements:

1. Collected screenings, sludge, and other solids removed from the wastewater 
system shall be disposed of in a manner that is consistent with Title 27, Division 2, 
Subdivision 1 of the CCR and approved by the Executive Officer. 

2. Sludge and other solids shall be removed from sumps, screens, etc. as needed to 
ensure optimal operation and adequate hydraulic capacity.  Solids drying 
operations if any, shall be designed and operated to prevent leachate generation.

3. Storage and disposal of domestic wastewater sludge (septage) shall comply with 
existing Federal, State, and local laws and regulations, including permitting 
requirements and technical standards.

4. Sludge and other solids shall be removed from septic tanks as needed to ensure 
optimal operation and adequate hydraulic capacity.  A duly authorized carrier shall 
haul sludge, septage, and domestic wastewater. 

5. Any proposed change in solids use or disposal practice from a previously approved 
practice shall be reported to the Executive Officer at least 90 days in advance of 
the change. 

E. Groundwater Limitations:

The discharge, in combination with other sources, shall not cause underlying 
groundwater to contain waste constituents in concentrations statistically greater 
than background water quality.

F. Provisions:

1. All of the following reports shall be submitted pursuant to CWC Section 13267, and 
prepared by a California registered professional as described in Provision F.2.

a. By 17 June 2008, the Discharger shall submit a completed septic system 
permit application to the San Joaquin County Department of Public Health.

b. By 17 June 2008, the Discharger shall submit and begin implementing a 
Wastewater System Improvement Workplan that describes the improvements 
that are required to cease the surface water discharge and begin to land 
apply the industrial wastewater.  However, the discharge shall not be diverted 
to the EP Pond until authorization from the Executive Officer is received 
(although short term tests of improvements are acceptable under this 
provision).  The Workplan shall include a project schedule that shows all 
improvements will be completed by 1 September 2008.



WASTE DISCHARGE REQUIREMENTS ORDER NO. R5-2008-0071      
EAST BAY MUNICIPAL UTILITY DISTRICT 

16

CAMANCHE DAM POWER HOUSE 
SAN JOAQUIN COUNTY 

c. By 17 June 2008, the Discharger shall submit a Soil Sampling and Analysis 
Plan for monitoring the EP Pond bottom for waste constituent concentrations. 

d. By 17 June 2008, the Discharger shall submit and implement an Operation
and Management Plan (O&M Plan) that addresses operation of the 
wastewater treatment and disposal facility.  At a minimum, the O&M Plan will 
describe (a) the daily operation and maintenance of the treatment system, (b) 
the practices used to treat the wastewater within limits specified in this Order, 
(c) the location of the EP Pond, (d) the locations of flow meter(s) and effluent 
sampling points, (e) quality control sampling procedures, (f) solid waste 
disposal methods, (g) wastewater notification signs, (h) berm maintenance 
and vector control, and (i) a description of automatic alarms and notification 
systems .  A copy of the O&M Plan shall be kept at the facility for reference 
by operating personnel and they shall be familiar with its contents. 

e. By 17 June 2008, the Discharger shall submit a Petroleum Control Workplan
that describes improvements that will be implemented to prevent petroleum 
from being discharged to the environment via the standby-unlined pond.  The 
Workplan shall include a schedule that shows improvements will be 
completed by 30 April 2009. 

f. By 1 September 2008, the Discharger shall submit a request to begin 
discharging wastewater to the EP Pond.  The request shall include a 
Wastewater System Improvement As-Built or Record Drawings Report for the 
wastewater system improvements.  The report shall document that the EP 
Pond system is completed, tested, and ready for use.

g. Within 90 days of obtaining Executive Officer approval to begin discharging 
wastewater to the EP Pond, the Discharger shall report the change to land 
discharge is complete and submit a request to the Regional Water Board to 
rescind WDRs Order No. R5-2003-0153 NPDES Order No. CA0082040.
Until Order No. R5-2003-0153 is rescinded, it is in full effect and all 
monitoring is required in addition to that required by this Order. 

h. By 30 April 2009, the Discharger shall submit a Petroleum Implementation 
Report that describes the changes implemented to operation of the standby-
unlined pond that prevents petroleum discharge to the environment. 

2. In accordance with California Business and Professions Code Sections 6735, 
7835, and 7835.1, engineering and geologic evaluations and judgments shall be 
performed by or under the direction of registered professionals competent and 
proficient in the fields pertinent to the required activities.  All technical reports 
specified herein that contain workplans for, that describe the conduct of 
investigations and studies, or that contain technical conclusions and 
recommendations concerning engineering and geology shall be prepared by or 
under the direction of appropriately qualified professional(s), even if not explicitly 
stated.  Each technical report submitted by the Discharger shall contain a 
statement of qualifications of the responsible licensed professional(s) as well as 
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the professional's signature and/or stamp of the seal.

3. The Discharger shall comply with the Monitoring and Reporting Program No. R5-
2008-0071, which is part of this Order, and any revisions thereto as ordered by the 
Executive Officer. 

4. The Discharger shall comply with the "Standard Provisions and Reporting 
Requirements for Waste Discharge Requirements", dated 1 March 1991, which 
are attached hereto and by reference a part of this Order.  This attachment and its 
individual paragraphs are commonly referenced as "Standard Provision(s).” 

5. If EP Pond bottom soil monitoring results show that the discharge of waste is 
causing the copper or petroleum concentration in soil to increase, then within 
120 days of the request of the Executive Officer, the Discharger shall submit a 
BPTC Evaluation Workplan that sets forth the scope and schedule for a systematic 
and comprehensive technical evaluation of each component of the facility’s waste 
treatment and disposal system to determine best practicable treatment and control 
for the copper and/or petroleum concentration.  The schedule to complete the 
evaluation shall be as short as practicable, and shall not exceed one year.

6. In the event of any change in control or ownership of the facility or wastewater 
disposal areas, the Discharger must notify the succeeding owner or operator of the 
existence of this Order by letter, a copy of which shall be immediately forwarded to 
this office.  To assume operation as Discharger under this Order, the succeeding 
owner or operator must apply in writing to the Executive Officer requesting transfer 
of the Order.  The request must contain the requesting entity's full legal name, the 
state of incorporation if a corporation, the name and address and telephone 
number of the persons responsible for contact with the Regional Water Board, and 
a statement.  The statement shall comply with the signatory paragraph of Standard 
Provision B.3 and state that the new owner or operator assumes full responsibility 
for compliance with this Order.  Failure to submit the request shall be considered a 
discharge without requirements, a violation of the California Water Code.  Transfer 
shall be approved or disapproved by the Executive Officer.

7. The Discharger shall submit to the Regional Water Board on or before each 
compliance report due date the specified document, or if appropriate, a written 
report detailing compliance or noncompliance with the specific schedule date and 
task.  If noncompliance is reported, then the Discharger shall state the reasons for 
noncompliance and shall provide a schedule to come into compliance. 

8. The Discharger shall report to the Regional Water Board any toxic chemical 
release data it reports to the State Emergency Response Commission 
within15 days of reporting the data to the Commission pursuant to Section 313 of 
the “Emergency Planning and Community Right to Know Act of 1986.”

9. The Discharger shall report promptly to the Board any material change or proposed 
change in the character, location, or volume of the discharge.
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10. The Discharger must comply with all conditions of this Order, including timely 
submittal of technical and monitoring reports as directed by the Executive Officer. 
Violations may result in enforcement action, including Regional Water Board or 
court orders requiring corrective action or imposing civil monetary liability, or in 
revision or recession of this Order.

11. A copy of this Order shall be kept at the discharge facility for reference by 
operating personnel.  Key operating personnel shall be familiar with its contents.

12. The Regional Water Board will review this Order periodically and will revise 
requirements when necessary.

I, PAMELA C. CREEDON, Executive Officer, do hereby certify the foregoing is a full, true, 
and correct copy of an Order adopted by the California Regional Water Quality Control 
Board, Central Valley Region, on 25 April 2008. 

Original signed by 

 PAMELA C. CREEDON, Executive Officer 

TRO: 5/1/08 
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This Monitoring and Reporting Program (MRP) describes requirements for monitoring influent 
wastewater, treated effluent, wastewater ponds, and pond soil quality.  This MRP is issued 
pursuant to Water Code Section 13267. The Discharger shall not implement any changes to 
this MRP unless and until a revised MRP is issued by the Executive Officer.  Regional Board 
staff shall approve specific sample station locations prior to implementation of sampling 
activities.

This MRP is effective upon date of signature; however, portions of the MRP will not be relevant 
until the wastewater discharge location is changed to the EP Pond.  In the meantime, the 
Discharger shall submit the monitoring data as described in the “Reporting” section of this 
MRP and all requirements of WDRs Order No. R5-2003-0153 until that order is rescinded. 

All samples shall be representative of the volume and nature of the discharge or matrix of 
material sampled.  The time, date, and location of each grab sample shall be recorded on the 
sample chain of custody form. Field test instruments (such as those used to measure pH and 
dissolved oxygen) may be used provided that: 

1. The operator is trained in proper use and maintenance of the instruments; 
2. The instruments are calibrated prior to each monitoring event; 
3. The instruments are serviced and/or calibrated by the manufacturer at the recommended 

frequency; and 
4. Field calibration reports are submitted as described in the “Reporting” section of the MRP. 

INFLUENT MONITORING

Influent flow monitoring shall be performed upstream of the oil separation pond.  Influent 
monitoring shall include the following: 

Sampling Reporting
Constituent Units Type of Sample Frequency Frequency

Flow1 gpd Continuous Meter Daily Quarterly
Average Daily Flow2 gpd Calculated Monthly Quarterly

1
 Flow represents the daily flow rate.

2
 Average Daily Flow represents the daily flow rate averaged over the month.

EFFLUENT MONITORING

Effluent samples shall be collected immediately downstream of the oil separation pond, and 
prior to discharge to the EP Pond.  All samples shall be representative of the volume and 
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nature of the discharge.  Effluent monitoring shall include the following: 

Sampling Reporting
Constituent Units Type of Sample Frequency Frequency

Total Oil and Grease mg/L Grab Monthly Quarterly
Electrical Conductivity umhos/cm Grab Monthly Quarterly
Total Copper ug/L Grab Monthly Quarterly
Total Dissolved Copper ug/L Grab Monthly Quarterly
Fixed Dissolved Solids mg/L Grab Quarterly Quarterly

EVAPORATION/PERCOLATION (EP) AND STANDBY POND MONITORING

Each pond shall be monitored when in use and when there is a minimum of one-foot of water 
as specified below: 

Sampling Reporting
Constituent Units Type of Sample Frequency Frequency

Dissolved Oxygen 1      mg/L Grab Monthly Quarterly
Freeboard 0.1 feet Measurement Weekly Quarterly
pH 1 Standard Grab Monthly Quarterly
Odors -- Observation Monthly Quarterly
Berm condition -- Observation Monthly Quarterly
Petroleum Sheen -- Observation Monthly Quarterly

1
Samples shall be collected at a depth of one foot from each pond in use, opposite the inlet.  
Samples shall be collected between 0700 and 0900 hours.   

EP AND STANDBY POND SOIL SAMPLING

Soil samples shall be collected from the bottom of the EP and Standby ponds as specified 
below and described in the approved Soil Sampling and Analysis Plan.  If no wastewater was 
discharged to the Standby pond during the quarter, the monitoring for that pond is not required.

Constituent Units Type of Sample
Sampling
Frequency

Reporting
Frequency

Total Copper mg/kg Grab Annual Annual
Total Oil and Grease mg/kg Grab Annual Annual

REPORTING

In reporting monitoring data, the District shall arrange the data in tabular form so that the date, 
sample type (e.g., effluent, pond, etc.), and reported analytical result for each sample is readily 
discernible.  The data shall be summarized in such a manner to clearly illustrate compliance 
with waste discharge requirements and spatial or temporal trends, as applicable.  The results of 
any monitoring done more frequently than required at the locations specified in the Monitoring 
and Reporting Program shall be reported to the Regional Water Board. 
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As required by the California Business and Professions Code Sections 6735, 7835, and 7835.1, 
all soil sampling reports shall be prepared under the direct supervision of a Registered Engineer 
or Geologist and signed by the registered professional. 

A. Quarterly Monitoring Reports

Daily, weekly, and monthly monitoring data shall be reported in quarterly monitoring reports.
Quarterly monitoring reports shall be submitted to the Board by the 1st day of the second 
month after the quarter (i.e. the January-March quarterly report is due by May 1st)  At a 
minimum, the reports shall include:

1. The report shall include the following: 

a. Results of influent; effluent; and EP and Standby Ponds; 

b. A comparison of monitoring data to the discharge specifications and an explanation 
of any violation of those requirements. Data shall be presented in tabular format;  

c. If requested by staff, copies of laboratory analytical report(s); and  

d. A calibration log verifying calibration of all hand-held monitoring instruments and 
devices used to comply with the prescribed monitoring program. 

e. When appropriate, the results of sampling the bottom of the EP Pond and/or 
standby-unlined pond soil sampling. 

B. Annual Report 

An Annual Report shall be prepared as the fourth quarter monitoring report.  The Annual 
Report will include all monitoring data required in the quarterly schedule.  The Annual Report 
shall be submitted to the Regional Board by 1 February each year.  In addition to the data 
normally presented, the Annual Report shall include the following: 

1. If requested by staff, tabular and graphical summaries of all data collected during the 
year;

2. A discussion of compliance and the corrective actions taken, as well as any planned or 
proposed actions needed to bring the discharge into full compliance with the waste 
discharge requirements; 

3. Calculation of Total Copper - Annual Average as described in Effluent Limitation C.1. 

4. A discussion of any data gaps and potential deficiencies/redundancies in the monitoring 
system or reporting program; 

5. Summary of septic tank pumping activity;  
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6. Equipment maintenance and calibration records, as described in Standard Provision No. 
C.4;

7. A forecast of influent flows, as described in Standard Provision No. E.4;

A letter transmitting the self-monitoring reports shall accompany each report.  Such a letter 
shall include a discussion of requirement violations found during the reporting period, and 
actions taken or planned for correcting noted violations, such as operation or facility 
modifications.  If the Discharger has previously submitted a report describing corrective actions 
and/or a time schedule for implementing the corrective actions, reference to the previous 
correspondence will be satisfactory.   The transmittal letter shall contain the penalty of perjury 
statement by the Discharger, or the Discharger's authorized agent, as described in the 
Standard Provisions General Reporting Requirements Section B.3. 

The Discharger shall implement the above monitoring program on the first day of the month 
following adoption of this Order.

Original signed by 
Ordered by:  

 PAMELA C. CREEDON, Executive Officer 

(Date)
TRO:  5/1/08 
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East Bay Municipal Utility District (EBMUD) hereafter Discharger, owns and operates a 
hydroelectric generating Power House at 23900 E. Buena Vista Road, Clements, San Joaquin 
County.  The Discharger submitted a Report of Waste Discharge (RWD) dated 21 September 
2007 for treatment and land application of wastewater generated at the Camanche Dam Power 
House.

Background

Three hydro-powered turbine generators are operated at the Power House and are capable of 
producing up to 10 million kilowatts of electricity per year.  Approximately 12,000 gallons per 
day (gpd) of wastewater is generated in the Power House.  The Discharger treats the industrial 
wastewater to remove petroleum products (used for lubrication in the turbines) and discharges 
the treated effluent to the Mokelumne River downstream of Camanche Dam under a National 
Pollutant Discharge Elimination System (NPDES) permit.

The NPDES permit contains effluent limitations for copper and other analytes; because the 
Mokelumne River is listed as impaired for copper under the Clean Water Act (CWA), Section 
303(d), increasingly stringent copper concentration discharge limits are imposed beginning 
1 October 2008.  The Discharger has reported copper concentrations upstream of the Power 
House that exceed the discharge limits that would be imposed on 1 October 2008 if the 
NPDES discharge were continued. The Discharger has attempted to reduce the concentration 
of copper in wastewater effluent, but has determined that it is technically infeasible to reduce 
copper to concentrations that will consistently comply with the new limits.  Rather than attempt 
to improve treatment to reduce already low concentrations, the Discharger has elected to 
switch the discharge from surface water to land and will construct an Evaporation/Percolation 
(EP) Pond.

Wastewater Treatment 

Wastewater is generated from several sources in the Power House generally through cooling, 
lubricating, heat exchange, and liquid seals.  Several sources of cooling water are entirely 
contained within jackets and have no contact with bearings or lubricating oil.  That water is 
directly discharged to the Mokelumne River.  The wastewater that can become contaminated 
with petroleum hydrocarbons (lubricating oil) and copper through use in the Power House is 
collected in a sump, skimmed to remove oil, pumped to an oil separation pond for additional 
skimming, and discharged.  Historically, the discharge has been to the Mokelumne River; the 
Discharger will switch the discharge point to the EP Pond.  A standby-unlined pond with a 
capacity of 85,000 gallons is located adjacent to the oil separation pond and is used when the 
oil separation pond undergoes scheduled maintenance.  Discharge to the standby-unlined 
pond can result in petroleum being discharged to the environment and this Order requires 
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improvements to be completed within one year of adoption of this Order to control the 
petroleum discharge.

In addition to treating the wastewater, the Discharger has completed improvements in the 
Power House to minimize the quantity of wastewater generated.  The flow rate has been 
reduced from over 90,000 gpd to an average of less than 15,000 gpd.  Since January 2004 the 
flow rate has averaged 12,000 gpd.

The Discharger has changed copper or bronze equipment to reduce the concentration of 
copper in wastewater.  The work resulted in a reduction of median copper values from 8.5 to 
6.6 ug/L.  Copper concentrations in water upstream of the Power House are generally 
approximately equal to the concentrations downstream of the Power House (after the 
wastewater has been discharged).  In the years from 2004 through 2007, upstream 
concentrations ranged from 1.11 to 3.37 ug/L, downstream concentrations ranged from 3.67 
to 0.97 ug/L.  Removal of petroleum hydrocarbons from the wastewater has been effective, 
consistently removing the contaminant to below the analytical method detection limit (1.0 to 2.6 
mg/L).  The discharge to the standby-unlined pond may be of concern because one of two oil 
skimmers is taken out of service when the oil separation pond is cleaned and the wastewater 
is discharged to the standby-unlined pond.

Wastewater Disposal 

Wastewater will be disposed of by evaporation and percolation from the EP Pond.  Because 
the wastewater is of high quality, no additional treatment is required.  Although wastewater 
copper concentrations are sometimes slightly higher than groundwater concentrations, 
groundwater quality will be protected through attenuation processes as the wastewater 
infiltrates.

Percolation capacity was determined by performing three double-ring infiltrometer tests on 
16 and 17 November 2005.  Infiltration rates were determined to vary from 0.16 to 0.55 in/hr.
The infiltration data was used in preparation of a water balance that forecast the EP Pond 
would go dry in August during a 100-year return annual precipitation event.  Stormwater that 
falls on the facility infiltrates or runs off, eventually discharging into the Mokelumene River.
Only precipitation that falls directly on the EP Pond was included in the water balance. 

The Power House is equipped with a septic tank that pumps to a sump.  Clarified water is 
discharged to a leach pit.  The system is not permitted by the San Joaquin County 
Environmental Health Department but is required to be by June 2008. 

Basin Plan, Beneficial Uses, and Regulatory Considerations 

Surface water from the WWTF is to the Mokelumne River between Camanche Reservoir and 
the Delta.  The beneficial uses are agricultural supply; water contact recreation; non-contact 
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water recreation; warm freshwater habitat; cold freshwater habitat; migration of aquatic 
organisms; spawning, reproduction, and/or early development; and wildlife habitat
The Water Quality Control Plan for the California Regional Water Quality Control Board Central 
Valley Region, Fourth Edition (Basin Plan), designates beneficial uses, establishes water 
quality objectives, and contains implementation plans and policies for all waters of the Basin.  
Beneficial uses often determine the water quality objectives that apply to a water body.  For 
example, waters designated as municipal and domestic supply must meet the Maximum 
Contaminant Levels (MCLs) for drinking waters.  The Basin Plan sets forth the applicable 
beneficial uses (industrial, agricultural, and domestic and municipal supply in this instance) of 
groundwater, procedure for application of water quality objectives, and the process for and 
factors to consider in allocating waste assimilation capacity. 

Antidegradation

The antidegradation directives of State Water Board Resolution No. 68-16, “Statement of 
Policy With Respect to Maintaining High Quality Waters in California,” or “Antidegradation 
Policy” require that waters of the State that are better in quality than established water quality 
objectives be maintained “consistent with the maximum benefit to the people of the State.”
Waters can be of high quality for some constituents or beneficial uses and not others.  Policies 
and procedures for complying with this directive are set forth in the Basin Plan. 

Resolution 68-16 is applied on a case-by-case, constituent-by-constituent basis in determining 
whether a certain degree of degradation can be justified.  It is incumbent upon the Discharger 
to provide technical information for the Regional Board to evaluate that fully characterizes: 

 All waste constituents to be discharged; 

 The background water quality of the uppermost layer of the uppermost aquifer; 

 The background quality of other waters that may be affected; 

 The underlying hydrogeologic conditions; 

 Waste treatment and control measures; 

 How treatment and control measures are justified as best practicable treatment and 
control;

 The extent the discharge will impact the quality of each aquifer; and 

 The expected degree of degradation below water quality objectives. 

In allowing a discharge, the Regional Water Board must comply with CWC Section 13263 in 
setting appropriate conditions.  The Regional Water Board is required, relative to the 
groundwater that may be affected by the discharge, to implement the Basin Plan and consider 
the beneficial uses to be protected along with the water quality objectives essential for that 
purpose.  The Regional Board need not authorize the full utilization of the waste assimilation 
capacity of the groundwater (CWC 13263(b)) and must consider other waste discharges and 
factors that affect that capacity.
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Certain wastewater constituents are not fully amenable to waste treatment and control and it is 
reasonable to expect some impact on groundwater quality.  Some degradation for certain 
constituents is consistent with maximum benefit to the people of California because the 
technology, energy, water recycling, and waste management advantages of hydroelectric 
power generation facility far outweigh the environmental impact that would be required to 
replace lost power generation.  Economic prosperity of local communities is of maximum 
benefit to the people of California, and therefore sufficient reason to accommodate wastewater 
discharge provided terms of reasonable degradation are defined and met.  The proposed 
Order authorizes some degradation consistent with the maximum benefit to the People of the 
State but does not authorize pollution (i.e., violation of any water quality objective). 

Title 27 

Title 27, CCR, Section 20005 et seq. (“Title 27”), contains regulations to address certain 
discharges to land.  Title 27 establishes a waste classification system, specifies siting and 
construction standards for containment of classified waste, requires extensive monitoring of 
groundwater and the unsaturated zone for any indication of failure of containment, and 
specifies closure and post-closure maintenance requirements.  Generally, no degradation of 
groundwater quality by any waste constituent is acceptable under Title 27 regulations. 

Discharges of wastewater to land is exempt from the requirements of Title 27 if the applicable 
Regional Water Board has issued WDRs, the discharge is in compliance with the applicable 
water quality control plan, and the wastewater does not need to be managed according to 
Chapter 11, Division 4.5, Title 22 of the California Code of Regulations as a hazardous waste.

Proposed Order Terms and Conditions 

Discharge Prohibitions and Specifications 

The proposed Order’s Effluent Limitations for total oil and grease and total copper are based 
on groundwater quality protection.  The oil and grease limit is the same as the limit in the 
NPDES Order.  The Discharger has complied with the limit.  The copper limit is 0.020 mg/L.
The concentration of copper (both total and dissolved) in effluent samples have been lower 
than the effluent limit.  The discharge specifications regarding dissolved oxygen and freeboard 
are consistent with Regional Board policy for the prevention of nuisance conditions and 
overtopping, and are applied to all such facilities.

Monitoring Requirements 

Section 13267 of the CWC authorizes the Regional Board to require monitoring and technical 
reports as necessary to investigate the impact of a waste discharge on waters of the state.  In 
recent years there has been increased emphasis on obtaining all necessary information, 
assuring the information is timely as well as representative and accurate, and thereby 
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improving accountability of any discharger for meeting the conditions of discharge.  Section 
13268 of the CWC authorizes assessment of civil administrative liability where appropriate. 

The proposed Order includes influent/effluent monitoring requirements and wastewater pond 
monitoring.  In order to adequately characterize the effluent, the Discharger is required to 
monitor for petroleum hydrocarbons, fixed dissolved solids, and copper.  Monitoring of copper 
and petroleum concentrations in soil at the bottom of the EP Pond is required on an annual 
basis.  To ensure that storage ponds do not create nuisance conditions, the Discharger is 
required to monitor dissolved oxygen weekly. 

The Discharger must monitor wastewater for constituents expected to be present in the 
discharge, capable of reaching groundwater, and violating groundwater limitations if treatment, 
control, and environmental attenuation proves inadequate.

Reopener

The conditions of discharge in the proposed Order were developed based on currently 
available technical information and applicable water quality laws, regulations, policies, and 
plans, and are intended to assure conformance with them.  However, information is presently 
insufficient to develop final recycled water and groundwater limitations, so the proposed Order 
contains interim limitations.  Additional information must be developed and documented by the 
Discharger as required by schedules set forth in the proposed Order.  As this additional 
information is obtained, decisions will be made concerning the best means of assuring the 
highest water quality possible and that could involve substantial cost.  It may be appropriate to 
reopen the Order if applicable laws and regulations change, but the mere possibility that such 
laws and regulations may change is not sufficient basis for reopening the Order.  The CWC 
requires that WDRs implement all applicable requirements. 

TRO:  5/1/08 
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2 May 2012 
 
CERTIFIED MAIL                 CERTIFIED MAIL 
7011 2970 0003 8939 1088                 7011 2970 0003 8939 1095 
 
Katherine A. Hill 

Program Manager 

California Department of Fish and Game 

1701 Nimbus Road, Suite a 
Rancho Cordova, CA 95670  

Jose Setka 

East Bay Municipal Utility District 

Fisheries and Wildlife Division 

1 Winemasters Way, Suite ‘K’ 
Lodi , CA 95240  

  
NOTICE OF APPLICABILITY; GENERAL WASTE DISCHARGE REQUIREMENTS FOR COLD 
WATER CONCENTRATED AQUATIC ANIMAL PRODUCTION FACILITY DISCHARGES TO 
SURFACE WATERS, ORDER R5-2010-0018 (CAAP GENERAL ORDER); STATE OF 
CALIFORNIA DEPARTMENT OF FISH AND GAME AND EAST BAY MUNICIPAL UTILITY 
DISTRICT, MOKELUMNE RIVER FISH HATCHERY, SAN JOAQUIN COUNTY 
 
Our office received a Report of Waste Discharge dated 12 April 2012 from State of California 
Department of Fish and Game for the Mokelumne River Fish Hatchery (Facility). California 
Regional Water Quality Control Board, Central Valley Region (Central Valley Water Board) staff 
has determined that the Facility meets the required conditions for approval under the CAAP 
General Order. The Mokelumne River Fish Hatchery has been assigned CAAP General Order 
R5-2010-0018-017 and National Pollutant Discharge Elimination System (NPDES) Permit 
No. CAG135001.   Administrative information for the Facility is provided in Enclosure A, a location 
map is provided in Enclosure B, and a flow schematic is provided in Enclosure C, which are 
included as part of this Notice of Applicability (NOA).  Please reference your CAAP General Order 
R5-2010-0018-017, in all your correspondence and submitted documents. 
 
The CAAP General Order is enclosed and may also be viewed at the following web address: 
http://www.waterboards.ca.gov/centralvalley/board_decisions/adopted_orders/general_orders/r5-
2010-0018-01.pdf   
 
You are urged to familiarize yourself with the contents of the entire CAAP General Order.  The 
CAAP facility operations and discharge shall be managed in accordance with the requirements 
contained in the CAAP General Order, this NOA, and with the information submitted by the 
Discharger.  Attachment C of the General Order prescribes mandatory monitoring and reporting 
requirements.  
 
CAAP General Order R5-2010-0018-017 shall become effective when the existing individual 
NPDES permit for the Facility, Order R5-2004-0122 (NPDES No. CA0004791), is rescinded by a 
separate action of the Central Valley Water Board, which is scheduled for 7/8 June 2012. 
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FACILITY INFORMATION/DISCHARGE DESCRIPTION 
The State of California Department of Fish and Game operates the Facility. The Facility and 
property are owned by the East Bay Municipal Utility District. The California Department of Fish 
and Game and East Bay Municipal Utility District (EBMUD) are hereafter designated as the 
Discharger. 
 
The Facility is located on the south bank of the Mokelumne River immediately downstream from 
Camanche Dam, in Section 6, T4N, R6E, MDB&M at approximately Latitude 38˚13’29”N and 
Longitude 121˚01’29”W as shown in Enclosure B, a part of this NOA.  The Facility includes two fish 
ladders, a gathering tank and four holding ponds, 20 raceways, 48 fiberglass troughs, a hatchery 
spawning and incubation building, two stand alone fish tanks, and an office/shop/freezer building. 
Based on information in the Report of Waste Discharge, the Facility has an annual average fish 
production of 110,000 pounds (lbs) of Chinook salmon and 65,000 lbs of steelhead trout, and an 
annual feed of 105,000 lbs of fish pellets.   
 
The Facility receives its source water from the Camanche Reservoir by gravity.  The source water 
is piped directly to packed column aerators at the head of each raceway and holding ponds, and/or 
directly to sand filters upstream of the hatchery building and incubators.  The Facility has a design 
maximum flow rate of 46 million gallons per day (mgd) of flow-through water.  There are two drain 
systems for each raceway series, one draining through the gathering tank and fish ladders, and 
one allowing wastewater to be diverted to settling ponds. All water is used on a flow-through basis, 
and the process wastewater is discharged to the Mokulmne River through three outfalls (001, 002, 
and 003) as shown in Enclosure C, a part of this NOA, and as described below:  
 
Outfall 001 – The settling pond overflow is discharged to the Mokelumne River through this outfall. 
Raceway cleaning wastewater is diverted into a separate drain system, gravity fed to the raceway 
pump station and pumped to an earthen settling pond. Wastewater from the hatchery building and 
storm water runoff is also discharged from this outfall.  The estimated flow from this outfall ranges 
between 50,000 gallons/day to 25.6 mgd. 
 
Outfall 002 – Wastewater discharges from raceways and holding ponds.  The estimated flow from 
this outfall is 29 mgd. 
 
Outfall 003 – Wastewater discharges from sand filter backwash and two stand alone fish tanks. 
Excess flow from the raceways and holding ponds discharging to the Outfall 002 is also routed 
occasionally to this outfall. The estimated flow from this outfall ranges between 2 mgd to 22 mgd. 
 
The Discharger also indicated in the Report of Waste Discharge the use of the following drugs and 
chemicals at the Facility to treat fish for parasites, fungi, and bacteria, as well as to clean rearing 
raceways in order to reduce the spread of disease among the confined fish population: sodium 
chloride (salt), hydrogen peroxide, potassium permanganate, oxytetracycline as a feed additive,  
vibrio vaccine, iodine, tricaine methanesulfonate (MS-222), florfenicol, amoxycillin, sodium 
bicarbonate, erythromyacin, acetic acid, carbon dioxide, chloramine T, and SLICE (emamectin 
benzoate). 
 
All domestic wastewater is discharged to one of four on-site septic systems serving the Facility, 
one for a permanent residential trailer, two serving two residential houses, and one for the hatchery 
buildings. The hatchery septic system has an underground pump station vault located on the 
hatchery grounds that pumps domestic wastewater from the facility restrooms to a leachfield above 
the residences.   The residences are located one quarter mile off hatchery grounds. The septic 
system is regulated by the County of San Joaquin. 
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INTAKE WATER CREDITS 
The maximum effluent concentrations for copper and zinc exceed the screening levels specified in 
Table H-1 of the CAAP General Order.  The Discharger, however, has demonstrated that the 
discharge from the Facility meets the conditions for granting intake water credits for copper and 
zinc.  The source of the pollutants is the intake from the receiving water, which is the same water 
body that the Facility discharges.  Based on the Discharger’s priority pollutant sampling data 
collected on 8 February 2007 and 9 October 2008, the screening levels for copper and zinc were 
exceeded in the intake water.  However, the effluent concentrations did not exceed the intake 
concentrations and the Discharger does not add copper or zinc in the process.  Therefore, the 
water quality-based effluent limitations for copper and zinc have been established considering 
intake water credits. 
 
EFFLUENT LIMITATIONS 

Effluent limitations are specified in Section V. EFFLUENT LIMITATIONS AND DISCHARGE 

SPECIFICATIONS of the CAAP General Order.  Effective 7 June 2012, the following effluent 

limitations are applicable to this discharge as found in Section V. A and B of the CAAP General 

Order: 

 
1. Total Suspended Solids, Settleable Solids, Formaldehyde, and Chlorine – The 

Discharger shall comply with the effluent limitations required in Section V.A.1 (Table 1) for 
total suspended solids, settleable solids, formaldehyde, and chlorine. 

2. Total Recoverable Zinc – An intake water credit has been granted for zinc.  In accordance 
with Section V.A.2, the monthly average total recoverable zinc concentration and mass in 
the effluent shall not exceed the corresponding monthly average concentration and mass 
as measured in the influent. 

3. pH – The Discharger shall comply with the effluent limitations required in Section V.B.1.a 
for pH. 

4. Total Recoverable Copper – The Discharger shall comply with the effluent limitations 
required in Section V.B.3.c for total recoverable copper.  An intake water credit has been 
granted for copper; therefore, compliance with this limitation is in accordance with the 
application of intake water credits in Section V.B.3.d. 

 
MONITORING REQUIREMENTS 
The CAAP General Order requires that the Discharger complies with the Monitoring and Reporting 
Program that is incorporated as Attachment C to the CAAP General Order.  Influent, effluent, and 
receiving water monitoring requirements are based on the pounds of aquatic animals produced.  
This Facility is in the category of production of more than 100,000 pounds of fish produced per 
year.   
 
Site-specific monitoring locations for influent, effluent and receiving water monitoring are shown in 
Enclosure C to this NOA (Flow Schematic), and as described in the following table: 
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Monitoring Locations 

Discharge 
Point 
Name 

Monitoring 
Location 

Name 
Monitoring Location Description  

-- INF-001 
Mokelumne River Intake. Location where influent sample can be collected 
prior to entering the Mokelumne River Fish Hatchery.   

Outfall 001 EFF-001
1
 

Effluent wastewater flow from the Settling Ponds and Hatchery 
Building/Spawning Operation prior to discharge to the Mokelumne River. 

Outfall 002 EFF-002 
Effluent wastewater flow from the Raceways and Holding Ponds prior to 
discharge to the Mokelumne River 

Outfall 003 EFF-003 
Effluent wastewater flow Sand Filter Backwash and Stand Alone Fish Tanks 
prior to discharge to the Mokelumne River 

-- EFF-004
2 Effluent wastewater flow from the Settling Ponds  prior to mixing with storm 

water run-off and wastewater from hatchery building/spawning operation. 

-- EFF-005
2
 

Effluent wastewater flow from the Hatchery Building/Spawining Operations  
prior to mixing with storm water run-off and baked-up receiving water.. 

-- RSW-001 100 feet downstream of Outfall 001 discharge to the Mokelumne River. 

 1  
Sampling required when receiving water elevations do not cause backup in Outfall 001 

 
2  

Sampling required when receiving water elevations cause backup in Outfall 001.  Self monitoring report must 
indicate that receiving water elevations caused backup in Outfall 001. 

 
Effective 7 June 2012, the Discharger is required to comply with all the Monitoring and Reporting 
Requirements contained in Attachment C to the CAAP General Order for facilities with production 
greater than 100,000 pounds of fish per year.  A summary of the monitoring requirements is 
provided below:  
 

1. Influent Monitoring – The Discharger shall monitor the influent in accordance with 
Table C-2 of the CAAP General Order for total suspended solids, settleable solids, pH, 
electrical conductivity @25ºC, copper (total recoverable), and hardness.  
 
The Discharger has been granted intake water credits for copper (total recoverable) and 
zinc (total recoverable).  Therefore, in accordance with Section III.C (Influent Monitoring for 
Facilities with Intake Water Credits), influent monitoring is required for flow, copper (total 
recoverable), and zinc (total recoverable).  Influent copper (total recoverable) shall be 
monitored as required in Table C-2, and quarterly influent grab samples shall be collected 
for zinc (total recoverable).  Samples for copper (total recoverable) and zinc (total 
recoverable) must be taken simultaneously from the influent and effluent or phased to 
account for the time that it takes water to travel from the water intake to the discharge point. 
For every influent sample taken an effluent sample must be taken. In addition, influent flow 
shall be monitored continuously. 
 

2. Effluent Monitoring – The Discharger shall monitor the effluent in accordance with Section 
IV.A, B, and Table C-4 (Effluent Monitoring Requirements) of the CAAP General Order for 
flow, total suspended solids, net total suspended solids, settleable solids, net settleable 
solids, turbidity, pH, electrical conductivity @25ºC, copper (total recoverable), hardness, 
formaldehyde, and chlorine. 
 
The Discharger has been granted intake water credits for copper (total recoverable) and 
zinc (total recoverable).  Therefore, in accordance with Section IV.3 (Effluent Monitoring for 
Facilities with Intake Water Credits), effluent monitoring is required for flow, copper (total 
recoverable), and zinc (total recoverable).  Effluent copper (total recoverable) shall be 
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monitored as required in Table C-4, and quarterly effluent grab samples shall be collected 
for zinc (total recoverable).  Samples for copper (total recoverable) and zinc (total 
recoverable) must be taken simultaneously from the influent and effluent or phased to 
account for the time that it takes water to travel from the water intake to the discharge point.  
For every effluent sample taken an influent sample must be taken.  In addition, effluent flow 
shall be monitored continuously. 

 
3. Receiving Water Monitoring – The Discharger shall monitor the receiving water in 

accordance with Section VIII. B (receiving water observations) and Table C-6 of the CAAP 
General Order for dissolved oxygen, temperature, turbidity, pH, electrical conductivity 
@25ºC, and hardness.  The Facility discharges treated effluent at the base of Camanche 
Dam, therefore no representative upstream sampling is feasible.  Upstream receiving water 
monitoring is not required in this NOA.  
 

4. Land Discharge Monitoring Requirements – The Discharger shall conduct septic tanks 
and leachfields inspections annually with annual reports submitted in accordance with 
Section VI.A. 

 
5. Other Monitoring Requirements – The Discharger shall submit a Monthly Drug and 

Chemical Use Report (Section IX.A) and conduct Priority Pollutant Metals Monitoring 
(Section IX.B) in accordance with the CAAP General Order. 
 

The first self-monitoring report (SMR) required under the CAAP General Order is the June 2012 
SMR, which shall be submitted by 1 August 2012.  Monitoring reports shall continue to be 
submitted electronically. Until then, the Discharger shall continue submitting SMRs required by 
Order R5-2004-0122. 

 
SATISFACTION OF ANTI-BACKSLIDING REQUIREMENTS 

The effluent limitations in the CAAP General Order are as least as stringent as the effluent 
limitations in the previous individual NPDES permit, Order R5-2004-0122, and are consistent with 
state and federal antibacksliding requirements.  
 
NOTICE OF APPLICABILITY REQUIREMENTS 
As of 7 June 2012, the Discharger is authorized to discharge to the Mokelumne River under the 
terms and conditions of the CAAP General Order. In addition to the requirements contained in 
the CAAP General Order, the following shall also apply:   
 

1. The discharge from the Facility shall not exceed a daily average flow of 46 mgd during the 
effective period of the CAAP General Order. 
 

2. The Discharger shall continue to electronically submit Self-Monitoring Reports (SMRs) 
using the State Water Resources Control Board’s California Integrated Water Quality 
System (CIWQS) Program website (http://www.waterboards.ca.gov/ciwqs/index.html).  The 
CIWQS website will provide directions for SMR submittal in the event there will be service 
interruption for electronic submittal.   
 

3. The State Water Resources Control Board (State Water Board) has determined that 
individual or general permits for aquaculture activities defined in 40 CFR 122.25(b) will be 
subject to the same annual fee, which currently is $1,000 (State Water Board Resolution 
2002-0150), but may be subject to change. 
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4. The CAAP General Order expires on 1 January 2015, and enrollees will continue to be 

authorized to discharge until coverage becomes effective under a reissued Order or until 
Central Valley Water Board staff formally terminates your coverage.  Only those CAAP 
facilities authorized to discharge and who submit a Notice of Intent at least 180 days prior to 
the expiration date of Order R5-2010-0018-01 will remain authorized to discharge under 
administratively continued permit conditions. 
 

ENFORCEMENT 
Failure to comply with the CAAP General Order and/or this NOA may result in enforcement 
actions, which could include administrative civil liability.  Effluent limitation violations and some late 
reporting violations are subject to Mandatory Minimum Penalties (MMPs) of $3,000 per violation 
[California Water Code Sections 13385(h) and (i)].  If you have no discharge during a monitoring 
period, you must submit a monthly self-monitoring report indicating that no discharge occurred.  
You must notify the Central Valley Water Board staff within 24 hours of noncompliance or 
anticipated noncompliance.   
 
COMMUNICATION 
All monitoring reports submittals, notification of non-compliance, and questions regarding compliance 
and enforcement shall be directed to Mohammad Farhad of the Central Valley Water Board’s NPDES 
Compliance and Enforcement Unit.  Mr. Farhad can be reached at (916)-464-1181, or 
mfarhad@waterboards.ca.gov.   
 
Questions regarding the permitting aspects of your CAAP General Order, and written notification 
for termination of coverage under the Order, shall be directed to Anand Mamidi at (916) 464-4853 
or at amamidi@waterboards.ca.gov. 
 
Any person aggrieved by this action of the Central Valley Water Board may petition the State 
Water Board to review the action in accordance with California Water Code section 13320 and 
California Code of Regulations, title 23, sections 2050 and following.  The State Water Board must 
receive the petition by 5:00 p.m., 30 days after the date of this NOA, except that if the thirtieth day 
following the date of this Order falls on a Saturday, Sunday, or state holiday, the petition must be 
received by the State Water Board by 5:00 p.m. on the next business day.  Copies of the law and 
regulations applicable to filing petitions may be found on the Internet or will be provided upon 
request. The Internet address is: 
http://www.waterboards.ca.gov/public_notices/petitions/water_quality. 
 
Original Signed by Ken Landau for 
 
Pamela C. Creedon 
Executive Officer 
 
Enclosures (4):   1) Enclosure A – Administrative Information 

2) Enclosure B – Location Map 
3)  Enclosure C – Flow Schematic 
4) CAAP General Order R5-2010-0018-01 (Discharger only) 

 
cc:   David Smith, U.S. EPA, Region IX, San Francisco 

Phil Isorena, State Water Resources Control Board, Sacramento  
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ENCLOSURE A – ADMINISTRATIVE INFORMATION 

Name of Facility Mokelumne River Fish Hatchery 

Type of Facility 
Cold Water Concentrated Aquatic Animal Production 
Facility, SIC Code 0921 

WDID 5B390800001 

General Order NOA Enrollee 
Number 

R5-2010-0018-017 

Discharger 
California Department of Fish and Game and  

East Bay Municipal Utility District 

Facility Address 
25800 N. McIntire Road 
Clements, CA 95227 

Land Owner (Address) 

East Bay Municipal Utility District 

375 Eleventh St. 
Oakland, CA 94607 (Contact Person: Jose Setka)   
(209-365-1467) 

Facility Contact, Title and Phone 
William Smith (Fish Hatchery Manager II) 

209-759-3383 

Authorized Person to Sign and 
Submit Reports 

Laird Marshall Jr., American River Fish Manager II, 
Acting Senior Hatchery Supervisor 

Mailing Address 
P.O. Box 158 
Clements, CA 95227 

Billing Address 
1 Winemaster Way, Suite ‘K’. 
Lodi, CA 95240 

Total Weight Produced (Annual) 175,000 lbs (chinook salmon and steelhead trout) 

Major or Minor Facility Minor 

Threat to Water Quality 2 

Complexity B 

Facility Permitted Flow 46 million gallons per day (mgd) 

Watershed San Joaquin River Basin 

Receiving Water Mokelumne River 

Receiving Water Type Inland surface water 
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ENCLOSURE B – LOCATION MAP  
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ENCLOSURE C – FLOW SCHEMATIC  
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Lodi General Plan

City of Lodi  |  Adopted April 7, 2010
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Stormwater

Discharge System

The City’s stormwater system consists of catch basin 
inlets, storm drain pipes, detention basins, gravity 
outfalls into the Mokelumne River, and pump stations 
with outfalls to the Mokelumne River and the WID 
canal. There are about 110 miles of storm drains, eight 
detention basins located in City parks, and 14  pump 
stations. The City’s existing system functions well, with 
no significant flooding problems. Like many other rela-
tively flat, Central Valley communities, however, there 
are areas of minor drainage nuisances.8

WID Discharges

The city’s stormwater discharges to the WID canal are 
governed by the Storm Drainage Discharge Agreement 
between the City and WID, dated October 20, 1993.9 
The 40-year agreement covers the area defined as the 
City’s corporate boundaries, with an ultimate boundary 
including 16,800 acres. The agreement recognizes that 
the WID canals are for irrigation purposes and for 
groundwater recharge. Under the terms of the agreement  
the discharges from the City’s pump stations must be 
regulated to avoid exceeding the available capacity of the 
canal and interfering with WID operations. The  total 
discharge into the canal from the City is limited to 160 
cubic feet per second (cfs), which is 40% of the canal’s 
conveyance capacity of 400 cfs. Additional require-
ments exist for specific timing and types of discharges. 

The agreement also allows the City to purchase water 
from WID for non-potable water uses, as long as the 
annual quantity of purchased water does not exceed 
the average annual storm drain discharge. The water is 
available for purchase only if WID has satisfied its irri-
gation demands and has the ability to deliver the water. 
Therefore, although the purchase of non-potable water is 
mentioned in the agreement, City staff must verify with 
WID whether water is likely to be available. Finally, the 
agreement requires the City to take reasonable precau-
tions to prevent/remove toxic substances, pollutants, 

8	 Prima, 2007. 
9	 Woodbridge Irrigation District, 2003. 

and wastes before discharging flow into the WID canal. 
Ongoing communication between the City and WID 
will be an important component of continuing the 
existing relationship. 

Planned Stormwater System

The stormwater plan for the reasonable development 
of the General Plan includes the division of the City’s 
growth areas into 16 drainage watersheds. The watershed 
boundaries shown on Figure 3-3. For each of these 
watershed areas, the tributary trunk drain, detention 
basin, discharge rate (gravity flow or pump station), 
and outfall pipeline have been preliminarily sized. 
These facilities are briefly described in Table 3-6, though 
facility planning and sizing will need to be refined and 
verified though preparation of a detailed stormwater 
master plan. Additional storm drain collection systems 
would also be required and should be considered in the 
citywide storm drain master plan. 

Stormwater Quality

The City of Lodi has two documents that address 
stormwater quality, the City of Lodi Stormwater Man-
agement Program10 and the City of Lodi Stormwater 
Development Standards Plan.11 The Stormwater Devel-
opment Standards Plan identifies the water quality Best 
Management Practices (BMPs) required for all new 
development and significant redevelopment activities 
within the City. It identifies specific BMPs for the three 
drainage zones in the City, which include drainage to 
the Mokelumne River, drainage to the WID canal, 
and drainage to a retention basin with no discharge, as 
well as BMP’s appropriate for specific types of indus-
tries and businesses. Compliance with the requirements 
of these documents protects the quality of the City’s 
urban runoff, and ultimately protects the quality of the 
Mokelumne River and WID canal.  

Some of these BMPs should be considered for implemen-
tation in conjunction with the storm drainage detention 
basins described in Table 3-6. For example, the release 
structures from the basins could be designed to allow 
10	 Black & Veatch, City of Lodi Stormwater Management Program, 

January 2003.
11	 City of Lodi Stormwater Development Standards Plan, May 2008.
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Proposed Storm Drain FacilitiesFigure 3-3: 

Figure 3.13-2
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the bottom two to three feet of the basins to function 
as extended detention basins. Another approach would 
be to design detention basins to include water quality 
wet ponds or constructed wetlands within the bottom 
of the stormwater detention basins. These facilities can 
also help recharge the underlying groundwater.

Infiltration trenches and infiltration basins could also be 
constructed within the pond bottoms to treat and infil-
trate the more highly polluted first flush of runoff and 
the highly polluted dry weather runoff (e.g. from car 
washing on streets and driveways). These facilities could 
completely eliminate the discharge of the most polluted 
flows to the Mokelumne River and the WID canal, and 
help recharge the underlying groundwater.

Utility Master Plans

At an appropriate time in the future, utility master plans 
should be prepared for each of the services discussed 
above, including water, sewer, WSWPCF, recycled 
water, and stormwater. The appropriate timing of these 
master plans varies by the utility. 

Potable Water Supply and Distribution 

Significant modeling and facilities planning/design has 
occurred recently for the City’s water system, and a new 
master plan is not urgently needed. 

Sanitary Sewer System

City staff have sized and planned a South Wastewater 
Trunk Line along the south boundary of the City to 
convey wastewater from the east side of the City to the 
sewer outfall from the City to the WSWPCF. However, 
the trunk sewer sizing did not account for all of the 
growth on the east side of the City or redevelopment 
within the City identified in this general plan update. 
Consequently, the sizing of the trunk sewer may have 
to be revised. Currently, only one segment of the trunk 
sewer has been constructed. City staff has a current 
sewer model of the collection system that could be used 
to definitively evaluate how to best provide sewer service 
for the growth on the east side of the city and the rede-
velopment within the existing city. This work should be 

undertaken soon (before more segments of the trunk 
sewer are constructed) in case additional wastewa-
ter flows need to be diverted into the proposed South 
Wastewater Trunk Line.

WSWPCF 

The WSWPCF has recently been expanded and should 
have adequate capacity through the early stages of Phase 
1. Updating the WSWPCF master plan could be delayed 
until this time. 

Recycled Water

A recycled water master plan was prepared in May 2008 
and is still current. It may be appropriate to update 
this document when the next WSWPCF master plan 
is prepared. The updated recycled water master plan 
should also:

Evaluate the potential to use nonpotable water from •	
the WID canal.

Evaluate the feasibility of constructing a scalping •	
plant or recycled water processing treatment facil-
ity near the city to provide recycled water for use 
within the city. This would reduce the wastewa-
ter flow requiring treatment at the WSWPCF. It 
would also eliminate the need for a pipeline from the 
WSWPCF back to the city to deliver recycled water 
for use within the city.

Stormwater

The last citywide storm drain master plan was prepared 
in 1963, but stormwater facilities for the growth along 
the southern area of the city were evaluated in March 
2009. It is recommended that a new citywide storm-
water master plan be prepared soon after General Plan 
adoption to confirm or revise existing planning studies. 

Preparation of these utility master plans at the appropri-
ate times is the first step in enabling the City to provide 
these services for the General Plan growth. Through 
these master plans the facilities required for water, sewer, 
wastewater treatment, recycled water, and stormwater 
services for the reasonable development of the General 
Plan will be more precisely identified. 
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A “Merit District” recognizes a district’s •	
history but does not provide for a regula-
tory structure at this time. The structures 
of these districts may not be architec-
turally significant, but the role that these 
neighborhoods have played in the city’s 
development, the cultural and economic 
conditions that resulted in the construction 
of these neighborhoods and the stories sur-
rounding them make them an important part 
of the city’s history for which they should be 
acknowledged and celebrated. 

Follow preservation standards outlined in the C-P24	
current Secretary of the Interior’s Standards 
for the Treatment of Historic Properties 
with Guidelines for Preserving, Rehabil-
itating, Restoring, and Reconstructing 
Historic Buildings, for structures listed on the 
National Register of Historic Places or Cali-
fornia Register of Historical Resources. 

Coordinate historic preservation efforts with C-P25	
other agencies and organizations, including 
the Lodi Historical Society, San Joaquin 
County Historical Society and other historical 
organizations. 

Hydrology and Water Quality

See Chapter 3: Growth Management and Chapter 6: Parks, 
Recreation, and Open Space for water-related policies that 
address water supply and conservation; and riparian areas 
within open spaces, respectively. 

Monitor water quality regularly to ensure C-P26	
that safe drinking water standards are met 
and maintained in accordance with State 
and EPA regulations and take necessary 
measures to prevent contamination. Comply 
with the requirements of the Clean Water Act 
with the intent of minimizing the discharge of 
pollutants to surface waters.

Monitor the water quality of the Mokelumne C-P27	
River and Lodi Lake, in coordination with 
San Joaquin County, to determine when the 
coliform bacterial standard for contact recre-
ation and the maximum concentration levels 
of priority pollutants, established by the Cal-
ifornia Department of Health Services, are 

exceeded. Monitor the presence of pollut-
ants and variables that could cause harm 
to fish, wildlife, and plant species in the 
Mokelumne River and Lodi Lake. Post signs 
at areas used by water recreationists warning 
users of health risks whenever the coliform 
bacteria standard for contact recreation is 
exceeded. Require new industrial develop-
ment to not adversely affect water quality 
in the Mokelumne River or in the area’s 
groundwater basin. Control use of potential 
water contaminants through inventorying 
hazardous materials used in City and indus-
trial operations.

Regularly monitor water quality in municipal C-P28	
wells for evidence of contamination from 
dibromochloropropane (DBCP), saltwater 
intrusion, and other toxic substances that 
could pose a health hazard to the domestic 
water supply. Close or treat municipal wells 
that exceed the action level for DBCP.

Minimize storm sewer pollution of the C-P29	
Mokelumne River and other waterways by 
maintaining an effective street sweeping and 
cleaning program.

Require, as part of watershed drainage C-P30	
plans, Best Management Practices, to 
reduce pollutants to the maximum extent 
practicable.

Require all new development and rede-C-P31	
velopment projects to comply with the 
post-construction Best Management 
Practices (BMPs) called for in the Stormwa-
ter Quality Control Criteria Plan, as outlined 
in the City’s Phase 1 Stormwater NPDES 
permit issued by the California Water Quality 
Control Board, Central Valley Region. 
Require that owners, developers, and/or 
successors-in-interest to establish a mainte-
nance entity acceptable to the City to provide 
funding for the operation, maintenance, and 
replacement costs of all post-construction 
BMPs.

Require, as part of the City’s Storm Water C-P32	
NPDES Permit and ordinances, the 
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implementation of a Grading Plan, Erosion 
Control Plan, and Pollution Prevention Plan 
during the construction of any new devel-
opment and redevelopment projects, to the 
maximum extent feasible.

Require use of stormwater management C-P33	
techniques to improve water quality and 
reduce impact on municipal water treatment 
facilities. 

Protect groundwater resources by working C-P34	
with the county to prevent septic systems in 
unincorporated portions of the county that 
are in the General Plan Land Use Diagram, 
on parcels less than two acres.

Reduce the use of pesticides, insecticides, C-P35	
herbicides, or other toxic chemical sub-
stances by households and farmers by 
providing education and incentives.

Energy and Climate Change

Prepare and adopt a comprehensive climate C-P36	
action plan (CAP) by 2012, with implemen-
tation beginning in 2013. The CAP will be an 
additional policy document for the City of 
Lodi, based on polices listed in Appendix 
A. The CAP should include the following 
provisions:

An inventory of citywide greenhouse gas •	
emissions;

Emissions targets that apply at reasonable •	
intervals through the life of the CAP;

Enforceable greenhouse gas emissions •	
control measures;

A monitoring and reporting program to •	
ensure targets are met; and

Mechanisms to allow for revision of the •	
CAP, as necessary.

Promote incorporation of energy conserva-C-P37	
tion and weatherization features into existing 
structures. Update the Zoning Ordinance 
and make local amendments to the Califor-
nia Building Code, as needed, to allow for the 
implementation of green building, green con-
struction, and energy efficiency measures.

Encourage the development of energy C-P38	
efficient buildings and communities. All 
new development, including major reha-
bilitation, renovation, and redevelopment 
projects, shall incorporate energy conser-
vation and green building practices to the 
maximum extent feasible and as appropri-
ate to the project proposed. Such practices 
include, but are not limited to: building orien-
tation and shading, landscaping, and the use 
of active and passive solar heating and water 
systems. The City may implement this policy 
by adopting and enforcing a Green Building 
Ordinance.

Ensure environmentally responsible C-P39	
municipal operations by implementing the 
following measures: 

Procure environmentally preferable •	
products and services where criteria have 
been established by governmental or other 
widely recognized authorities (e.g. Energy 
Star, EPA Eco Purchasing Guidelines).

Integrate environmental factors into the •	
City’s buying decisions where external 
authorities have not established criteria, 
such as by replacing disposables with 
reusables or recyclables, taking into 
account life cycle costs and benefits, and 
evaluating, as appropriate, the environmen-
tal performance of vendors in providing 
products and services;

Raise staff awareness on the environmental •	
issues affecting procurement by providing 
relevant information and training;

Encourage suppliers and contractors to •	
offer environmentally preferable products 
and services at competitive prices;

Require all departments and divisions to •	
practice waste prevention and recycling. 

When City fleet vehicles are retired, replace •	
vehicles through the purchase or lease of 
alternative fuel or hybrid substitutes. 

	 As contracts for City-contracted fleet 
services (such as transit buses, trash 
haulers, and street sweeper trucks) are 
renewed, encourage contractors to replace 
their vehicles with alternative fuel or hybrid 
substitutes through the contract bid process. 
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 

CENTRAL VALLEY REGION 

RESOLUTION NO. R5-2002-0150 

AMENDING THE WATER QUALITY CONTROL PLAN 

FOR

THE SACRAMENTO RIVER AND SAN JOAQUIN RIVER BASINS 

TO UPDATE THE WATER QUALITY OBJECTIVES FOR BACTERIA 

WHEREAS, in 1975 the California Regional Water Quality Control Board, 

Central Valley Region (hereafter Regional Board) adopted the Water Quality Control 

Plan for the Sacramento River and San Joaquin River Basins (Basin Plan), which has 

been amended occasionally; and 

WHEREAS, the Federal Clean Water Act (CWA) Section 303 requires the 

Regional Board to develop water quality objectives which are sufficient to protect 

beneficial uses designated for each water body found within its region; and 

WHEREAS, the CWA Section 303 requires the Regional Board to review the 

Basin Plan at least every three years and where appropriate modify water quality 

objectives or beneficial uses in the Basin Plan; and 

WHEREAS, the current Basin Plan contains water quality objectives for total and 

fecal coliform bacteria to protect waters designated for water contact recreation based on 

recommendations made by the U.S. Environmental Protection Agency (USEPA) in 1976; 

and

WHEREAS, in 1986 the USEPA revised its recommended bacteria criteria for 

water contact recreation to include enterococcus for marine waters and enterococcus or e. 

coli for fresh waters; and 

WHEREAS, in March 1999, the USEPA made a commitment in its Action Plan 

for Beaches and Recreational Waters that “where a State does not amend its water quality 

standards to include the 1986 criteria, USEPA will act under Section 303(c) of the Clean 

Water Act to promulgate the criteria with the goal of assuring that the 1986 criteria apply 

in all states no later than 2003;” and 

WHEREAS, the USEPA’s 1986 bacteria criteria represent the best science 

available; and 

WHEREAS, the USEPA’s 1986 bacteria criteria is intended to be equivalently 

protective of the water contact beneficial use as the current water quality objectives; and 

WHEREAS, the amendment will revise Chapter III “Water Quality Objectives” 

of the Basin Plan to update the current water quality objectives for bacteria for water 
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AMENDMENT TO UPDATE THE BASIN PLAN 

TO UPDATE THE WATER QUALITY OBJECTIVES FOR BACTERIA

contact recreation by replacing the fecal coliform indicator organism with the e. coli 

indicator organism; and 

WHEREAS, the Regional Board has considered the costs of implementing the 

proposed amendment, and finds these costs to be a reasonable burden relative to the 

environmental benefits; and 

WHEREAS, the proposed amendment is consistent with State Board Resolution 

No. 68-16 (Statement of Policy with Respect to Maintaining High Quality of Waters in 

California), the State’s “Antidegradation Policy,” in that the changes to water quality 

objectives (i) consider maximum benefits to the people of the state, (ii) will not 

unreasonably affect present and anticipated beneficial use of waters, and (iii) will not 

result in water quality less than that prescribed in policies. Likewise, the amendment is 

consistent with the federal Antidegradation Policy (Title 40 Code of Federal Regulations 

(40 CFR) Section 131.12); and 

WHEREAS, the regulatory action proposed meets the “Necessity” standard of the 

Administrative Procedures Act, Government Code, section 11353, subdivision (b); and 

WHEREAS, the basin planning process has been certified as “functionally 

equivalent” to the California Environmental Quality Act requirements for preparing 

environmental documents as specified in Title 23 California Code of Regulations (23 

CCR) Section 3782 and is, therefore, exempt from those requirements (Public Resources 

Code, Section 21000 et seq.); and 

WHEREAS, Regional Board staff has prepared a draft amendment and a staff 

report dated May 2002; and 

WHEREAS, the Notice of Filing and environmental checklist indicates that the 

amendment results in no potential for adverse effect, either individually or cumulatively, 

on wildlife; and 

WHEREAS, the draft amendment, staff report, Notice of Filing, and 

environmental checklist have been prepared, noticed and circulated to interested 

individuals and public agencies for review and comment in accordance with state and 

federal environmental regulations (23 CCR Section 3775, 40 CFR 25, and 40 CFR 131); 

and

WHEREAS, the Regional Board held a public hearing on 19 July 2002, for the 

purpose of receiving testimony on the draft Basin Plan amendment.  Notice of the public 

hearing was sent to all interested persons and published in accordance with California 

Water Code, section 13244; and 

WHEREAS, the Regional Board determined that additional time was needed for 

Board member review of the comments and proposed response to comments, so the 

hearing was closed to further testimony and the item was continued to 6 September 2002; 

and
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AMENDMENT TO UPDATE THE BASIN PLAN 

TO UPDATE THE WATER QUALITY OBJECTIVES FOR BACTERIA

WHEREAS, a Basin Plan amendment must be approved by the State Board, 

Office of Administrative Law (OAL), and USEPA before becoming effective; and 

WHEREAS, the Regional Board finds that the proposed amendment to the Basin 

Plan was developed in accordance with California Water Code Section 13240, et seq.: 

THERFORE BE IT RESOLVED, pursuant to Section 13240, et seq. of the 

California Water Code, the Regional Board, after considering the entire record, including 

oral testimony at the hearing, hereby approves the staff report and adopts the amendment 

to the Basin Plan as set forth in Attachment 1; and be it further 

RESOLVED, that the Executive Officer is directed to forward copies of the Basin 

Plan amendment to the State Board in accordance with the requirements of Section 13245 

of the California Water Code; and be it further 

RESOLVED, that the Regional Board requests that the State Board approve the 

Basin Plan amendment in accordance with the requirements of Sections 13245 and 13246 

of the California Water Code and forward it to OAL and the USEPA; and be it further 

RESOLVED, if during its approval process the State Board or OAL determines 

that minor, non-substantive corrections to the language of the amendment are needed for 

clarity or consistency, the Executive Officer may make such changes, and shall inform 

the Regional Board of any such changes; and be it further 

RESOLVED, the Executive Officer is authorized to sign a Certificate of Fee 

Exemption and following approval of the Basin Plan amendment by the USEPA submit 

this Certificate in lieu of payment of the Department of Fish and Game filing fee to the 

Secretary for Resources; and be it further 

RESOLVED, the environmental documents prepared by Regional Board staff 

pursuant to Public Resources Code Section 21080.5 are hereby certified and, following 

approval of the Basin Plan amendment by the State Board, the Executive Officer shall 

file a Notice of Decision with the State Clearinghouse. 

I, THOMAS R. PINKOS, Acting Executive Officer, do hereby certify the foregoing is a 

full, true, and correct copy of a Resolution adopted by the California Regional Water 

Quality Control Board, Central Valley Region, on 6 September 2002. 

 /s/ 

THOMAS R. PINKOS, Acting Executive Officer 



ATTACHMENT 1 

RESOLUTION NO. R5-2002-0150 

AMENDMENT TO UPDATE THE BASIN PLAN

TO UPDATE THE WATER QUALITY OBJECTIVES FOR BACTERIA

Revise Chapter 3, “Water Quality Objectives” by replacing the paragraphs under the 

bacteria water quality objective with the following:

In waters designated for contact recreation (REC-1), the fecal coliform concentration

based on a minimum of not less than five samples for any 30-day period shall not exceed 

a geometric mean of 200/100 ml, nor shall more than ten percent of the total number of 

samples taken during any 30-day period exceed 400/100 ml.

In all waters designated for contact recreation (REC-1), the E. coli concentration, based 

on a minimum of not less than five samples equally spaced over a 30-day period, shall 

not exceed a geometric mean of 126/100 ml and shall not exceed 235/100 ml in any 

single sample.

If any single sample limits are exceeded for E. coli, the Regional Water Board may 

require repeat sampling on a daily basis until the sample falls below the single sample 

limit or for 5 days, whichever is less, in order to determine the persistence of the 

exceedance.

When repeat sampling is required because of an exceedance of any one single sample 

limit, values from all samples collected during that 30-day period will be used to 

calculate the geometric mean.

In addition, for Folsom Lake (50), the fecal coliform concentration based on a minimum

of not less than five samples for any 30-day period, shall not exceed a geometric mean of 

100/100 ml, nor shall more than ten percent of the total number of samples taken during 

any 30-day period exceed 200/100 ml. 
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This table includes: 

California's maximum contaminant levels (MCLs) 

Detection limits for purposes of reporting (DLRs)

MCL DLR PHG
Date of 

PHG

Aluminum 1 0.05 0.6 2001

Antimony 0.006 0.006 0.02 1997

Antimony -- -- 0.0007 2009 draft

Arsenic 0.010 0.002 0.000004 2004

Asbestos (MFL = million fibers per liter; for 

fibers >10 microns long)
7 MFL 0.2 MFL 7 MFL 2003

Barium 1 0.1 2 2003

Beryllium 0.004 0.001 0.001 2003

Cadmium 0.005 0.001 0.00004 2006

Chromium, Total - OEHHA withdrew the  

0.0025-mg/L PHG
0.05 0.01

withdrawn 

Nov. 2001
1999

Chromium, Hexavalent - MCL effective July 1, 

2014
0.010 0.001 0.00002 2011

Cyanide 0.15 0.1 0.15 1997

Fluoride 2 0.1 1 1997

Mercury (inorganic) 0.002 0.001 0.0012
1999 

(rev2005)*

Nickel 0.1 0.01 0.012 2001

Nitrate (as NO3) 45 2 45 1997

Nitrite (as N) 1 as N 0.4 1 as N 1997

Nitrate + Nitrite 10 as N -- 10 as N 1997

Perchlorate 0.006 0.004 0.001 2015

Selenium 0.05 0.005 0.03 2010

Thallium 0.002 0.001 0.0001
1999 

(rev2004)

Copper 1.3 0.05 0.3 2008

Lead 0.015 0.005 0.0002 2009

MCLs, DLRs, and PHGs for Regulated Drinking Water Contaminants

Also, PHGs for NDMA and 1,2,3-Trichloropropane (which are not yet regulated) are included 

at the bottom of this table.

Chemicals with MCLs in 22 CCR §64431 —Inorganic Chemicals

Last Update:  February 27, 2015

(Units are in milligrams per liter (mg/L), unless otherwise noted.)

Public health goals (PHGs) from the Office of Environmental Health Hazard Assessment 

(OEHHA)

Copper and Lead, 22 CCR §64672.3

Values referred to as MCLs for lead and copper are not actually MCLs; instead, they are 

called "Action Levels" under the lead and copper rule

Radionuclides with MCLs in 22 CCR §64441 and §64443 —Radioactivity



Gross alpha particle activity - OEHHA 

concluded in 2003 that a PHG was not 

practical 

15 3 none n/a

Gross beta particle activity  - OEHHA 

concluded in 2003 that a PHG was not 

practical

4 mrem/yr 4 none n/a

Radium-226 -- 1 0.05 2006

Radium-228 -- 1 0.019 2006

Radium-226 + Radium-228 5 -- -- --

Strontium-90 8 2 0.35 2006

Tritium 20,000 1,000 400 2006

Uranium 20 1 0.43 2001

Benzene 0.001 0.0005 0.00015 2001

Carbon tetrachloride 0.0005 0.0005 0.0001 2000

1,2-Dichlorobenzene 0.6 0.0005 0.6
1997 

(rev2009)

1,4-Dichlorobenzene (p-DCB) 0.005 0.0005 0.006 1997

1,1-Dichloroethane (1,1-DCA) 0.005 0.0005 0.003 2003

1,2-Dichloroethane (1,2-DCA) 0.0005 0.0005 0.0004
1999 

(rev2005)

1,1-Dichloroethylene (1,1-DCE) 0.006 0.0005 0.01 1999

cis-1,2-Dichloroethylene 0.006 0.0005 0.1 2006

trans-1,2-Dichloroethylene 0.01 0.0005 0.06 2006

Dichloromethane (Methylene chloride) 0.005 0.0005 0.004 2000

1,2-Dichloropropane 0.005 0.0005 0.0005 1999

1,3-Dichloropropene 0.0005 0.0005 0.0002
1999 

(rev2006)

Ethylbenzene 0.3 0.0005 0.3 1997

Methyl tertiary butyl ether (MTBE) 0.013 0.003 0.013 1999

Monochlorobenzene 0.07 0.0005 0.07 2014

Styrene 0.1 0.0005 0.0005 2010

1,1,2,2-Tetrachloroethane 0.001 0.0005 0.0001 2003

Tetrachloroethylene (PCE) 0.005 0.0005 0.00006 2001

Toluene 0.15 0.0005 0.15 1999

1,2,4-Trichlorobenzene  0.005 0.0005 0.005 1999

1,1,1-Trichloroethane (1,1,1-TCA) 0.2 0.0005 1 2006

1,1,2-Trichloroethane (1,1,2-TCA) 0.005 0.0005 0.0003 2006

Trichloroethylene (TCE) 0.005 0.0005 0.0017 2009

Trichlorofluoromethane (Freon 11) 0.15 0.005 1.3 2014

1,1,2-Trichloro-1,2,2-Trifluoroethane (Freon 

113)
1.2 0.01 4

1997 

(rev2011)

Vinyl chloride 0.0005 0.0005 0.00005 2000

Xylenes 1.75 0.0005 1.8 1997

Alachlor 0.002 0.001 0.004 1997

[units are picocuries per liter (pCi/L), unless otherwise stated; n/a = not applicable]

Chemicals with MCLs in 22 CCR §64444 —Organic Chemicals

(a) Volatile Organic Chemicals (VOCs)

(b) Non-Volatile Synthetic Organic Chemicals (SOCs)



Atrazine 0.001 0.0005 0.00015 1999

Bentazon 0.018 0.002 0.2
1999 

(rev2009)

Benzo(a)pyrene 0.0002 0.0001 0.000007 2010

Carbofuran 0.018 0.005 0.0017 2000

Chlordane 0.0001 0.0001 0.00003
1997 

(rev2006)

Dalapon 0.2 0.01 0.79
1997 

(rev2009)

1,2-Dibromo-3-chloropropane (DBCP) 0.0002 0.00001 0.0000017 1999

2,4-Dichlorophenoxyacetic acid (2,4-D) 0.07 0.01 0.02 2009

Di(2-ethylhexyl)adipate 0.4 0.005 0.2 2003

Di(2-ethylhexyl)phthalate (DEHP) 0.004 0.003 0.012 1997

Dinoseb 0.007 0.002 0.014
1997 

(rev2010)

Diquat 0.02 0.004 0.015 2000

Endrin 0.002 0.0001 0.0018
1999 

(rev2008)

Endothal 0.1 0.045 0.094 2014

Ethylene dibromide (EDB) 0.00005 0.00002 0.00001 2003

Glyphosate 0.7 0.025 0.9 2007

Heptachlor 0.00001 0.00001 0.000008 1999

Heptachlor epoxide 0.00001 0.00001 0.000006 1999

Hexachlorobenzene 0.001 0.0005 0.00003 2003

Hexachlorocyclopentadiene 0.05 0.001 0.002 2014

Lindane 0.0002 0.0002 0.000032
1999 

(rev2005)

Methoxychlor 0.03 0.01 0.00009 2010

Molinate 0.02 0.002 0.001 2008

Oxamyl 0.05 0.02 0.026 2009

Pentachlorophenol 0.001 0.0002 0.0003 2009

Picloram 0.5 0.001 0.5 1997

Polychlorinated biphenyls (PCBs) 0.0005 0.0005 0.00009 2007

Simazine 0.004 0.001 0.004 2001

2,4,5-TP (Silvex) 0.05 0.001 0.003 2014

2,3,7,8-TCDD (dioxin) 3x10
-8

5x10
-9

5x10
-11 2010

Thiobencarb 0.07 0.001 0.07 2000

Toxaphene 0.003 0.001 0.00003 2003

Total Trihalomethanes 0.080 -- 0.0008 2010 draft

     Bromodichloromethane -- 0.0010 -- --

     Bromoform -- 0.0010 -- --

     Chloroform -- 0.0010 -- --

     Dibromochloromethane -- 0.0010 -- --

Haloacetic Acids (five) (HAA5) 0.060 -- -- --

     Monochloroacetic Acid -- 0.0020 -- --

     Dichloroacetic Adic -- 0.0010 -- --

     Trichloroacetic Acid -- 0.0010 -- --

     Monobromoacetic Acid -- 0.0010 -- --

     Dibromoacetic Acid -- 0.0010 -- --

Chemicals with MCLs in 22 CCR §64533 —Disinfection Byproducts



Bromate 0.010 0.0050** 0.0001 2009

Chlorite 1.0 0.020 0.05 2009

N-Nitrosodimethylamine (NDMA) -- -- 0.000003 2006

1,2,3-Trichloropropane -- -- 0.0000007 2009

*OEHHA's review of this chemical during the year indicated (rev20XX) resulted in no change 

in the PHG. 

Chemicals with PHGs established in response to CDPH requests.  These are not 

currently regulated drinking water contaminants.

**The DLR for Bromate is 0.0010 mg/L  for analysis performed using EPA Method 317.0 

Revision 2.0, 321.8, or 326.0.
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National Primary Drinking Water Regulations 

Contaminant MCL or Potential health effects from Common sources of contaminant Public Health 

TT1 (mg/L)2 long-term3 exposure above the MCL in drinking water Goal (mg/L)2 

OC Acrylamide TT4 Nervous system or blood problems; Added to water during sewage/ zero 
increased risk of cancer wastewater treatment 

OC Alachlor 0.002 Eye, liver, kidney or spleen problems; Runoff from herbicide zero 
anemia; increased risk of cancer used on row crops 

R Alpha/photon emitters 15 picocuries Increased risk of cancer Erosion of natural deposits of certain zero 
per Liter minerals that are radioactive and 
(pCi/L) may emit a form of radiation known

as alpha radiation 

IOC Antimony 0.006  Increase in blood cholesterol; decrease Discharge from petroleum refineries; 0.006
   in blood sugar fire retardants; ceramics; electronics;

solder 

IOC Arsenic 0.010 Skin damage or problems with circulatory Erosion of natural deposits; runoff 0 
systems, and may have increased from orchards; runoff from glass & 
risk of getting cancer electronics production wastes 

IOC Asbestos (fibers >10 7 million Increased risk of developing benign Decay of asbestos cement in water 7 MFL
 micrometers) fibers per intestinal polyps mains; erosion of natural deposits
  Liter (MFL)

OC Atrazine 0.003 Cardiovascular system or reproductive Runoff from herbicide used on row 0.003 
problems crops 

IOC Barium 2 Increase in blood pressure Discharge of drilling wastes; discharge 2 
    from metal refineries; erosion

of natural deposits 

OC Benzene 0.005 Anemia; decrease in blood platelets; Discharge from factories; leaching zero 
   increased risk of cancer from gas storage tanks and landfills

OC Benzo(a)pyrene 0.0002 Reproductive difficulties; increased risk Leaching from linings of water storage zero
(PAHs) of cancer tanks and distribution lines 

IOC Beryllium  0.004  Intestinal lesions  Discharge from metal refineries and 0.004
coal-burning factories; discharge
from electrical, aerospace, and
defense industries 

R Beta photon emitters 4 millirems Increased risk of cancer Decay of natural and man-made zero 
per year deposits of certain minerals that are

radioactive and may emit forms of
radiation known as photons and beta
radiation 

DBP Bromate 0.010 Increased risk of cancer Byproduct of drinking water disinfection zero 

IOC Cadmium  0.005 Kidney damage Corrosion of galvanized pipes; erosion 0.005 
of natural deposits; discharge 

    from metal refineries; runoff from
waste batteries and paints 

OC Carbofuran 0.04 Problems with blood, nervous system, or Leaching of soil fumigant used on rice 0.04 
reproductive system and alfalfa 

OC Carbon tetrachloride 0.005 Liver problems; increased risk of cancer Discharge from chemical plants and zero 
other industrial activities 

D Chloramines (as Cl ) MRDL=4.01 Eye/nose irritation; stomach discomfort; Water additive used to control MRDLG=41 

2

anemia microbes 

OC Chlordane 0.002 Liver or nervous system problems; Residue of banned termiticide zero 
increased risk of cancer 

D Chlorine (as Cl ) MRDL=4.01 Eye/nose irritation; stomach discomfort Water additive used to control MRDLG=41 

2

microbes 

D Chlorine dioxide MRDL=0.81 Anemia; infants, young children, and fetuses of Water additive used to control MRDLG=0.81 

(as ClO ) pregnant women: nervous system effects microbes 
2

DBP Chlorite 1.0 Anemia; infants, young children, and fetuses of Byproduct of drinking water 0.8
pregnant women: nervous system effects disinfection 

OC Chlorobenzene 0.1 Liver or kidney problems Discharge from chemical and agricultural 0.1 
chemical factories 

IOC Chromium (total) 0.1 Allergic dermatitis Discharge from steel and pulp mills; 0.1 
erosion of natural deposits 

IOC Copper TT5; Short-term exposure: Gastrointestinal Corrosion of household plumbing 1.3
Action distress. Long-term exposure: Liver or systems; erosion of natural deposits 

  Level = kidney damage. People with Wilson’s
1.3 Disease should consult their personal

doctor if the amount of copper in their
water exceeds the action level 

M Cryptosporidium TT7 Short-term exposure: Gastrointestinal illness Human and animal fecal waste zero
(e.g., diarrhea, vomiting, cramps) 

LEGEND 

D Disinfectant IOC Inorganic Chemical OC Organic Chemical 

DBP Disinfection Byproduct M Microorganism R Radionuclides



Contaminant MCL or 
TT1 (mg/L)2 

Potential health effects from 
long-term3 exposure above the MCL 

Common sources of contaminant 
in drinking water 

Public Health 
Goal (mg/L)2 

IOC 

OC 

Cyanide 
(as free cyanide) 

2,4-D 

0.2 

0.07 

Nerve damage or thyroid problems 

Kidney, liver, or adrenal gland problems 

Discharge from steel/metal factories; 
discharge from plastic and fertilizer
factories 

Runoff from herbicide used on row 

0.2 

0.07
crops 

OC 

OC 

Dalapon 

1,2-Dibromo-3- 
chloropropane
(DBCP) 

0.2 

0.0002 

Minor kidney changes 

Reproductive difficulties; increased risk 
of cancer 

Runoff from herbicide used on rights 
of way 

Runoff/leaching from soil fumigant 
used on soybeans, cotton, pineapples,
and orchards 

0.2

zero

OC o-Dichlorobenzene 0.6 Liver, kidney, or circulatory system 
problems 

Discharge from industrial chemical 
factories 

0.6 

OC p-Dichlorobenzene 0.075 Anemia; liver, kidney or spleen damage; 
changes in blood 

Discharge from industrial chemical 
factories 

0.075

OC 1,2-Dichloroethane 0.005 Increased risk of cancer Discharge from industrial chemical 
factories 

zero 

OC 

OC 

OC 

1,1-Dichloroethylene 

cis-1,2-Dichloroethylene 

trans-1,2-
Dichloroethylene 

0.007 

0.07 

0.1 

Liver problems 

Liver problems 

Liver problems 

Discharge from industrial chemical 
factories 

Discharge from industrial chemical 
factories 

Discharge from industrial chemical 
factories 

0.007

0.07

0.1 

OC Dichloromethane 0.005 Liver problems; increased risk of cancer Discharge from drug and chemical 
factories 

zero 

OC 

OC 

1,2-Dichloropropane 

Di(2-ethylhexyl) adipate 
 

0.005 

0.4 
 

Increased risk of cancer 

Weight loss, liver problems, or possible 
reproductive difficulties

Discharge from industrial chemical 
factories 

Discharge from chemical factories 

zero 

0.4 

OC Di(2-ethylhexyl) 
phthalate 

0.006 Reproductive difficulties; liver problems; 
increased risk of cancer 

Discharge from rubber and chemical 
factories 

zero

OC 

OC 

OC 

Dinoseb 

Dioxin (2,3,7,8-TCDD) 

Diquat 

0.007 

0.00000003 

0.02 

Reproductive difficulties 

Reproductive difficulties; increased risk 
of cancer 

Cataracts 

Runoff from herbicide used on soybeans 
and vegetables 

Emissions from waste incineration 
and other combustion; discharge
from chemical factories 

Runoff from herbicide use 

0.007 

zero 

0.02 

OC Endothall 0.1 Stomach and intestinal problems Runoff from herbicide use 0.1 

OC Endrin 0.002 Liver problems Residue of banned insecticide 0.002 

OC Epichlorohydrin TT4 Increased cancer risk; stomach problems Discharge from industrial chemical 
factories; an impurity of some water
treatment chemicals 

zero 

OC Ethylbenzene 0.7 Liver or kidney problems Discharge from petroleum refineries 0.7

 

OC 

M 

Ethylene dibromide 

Fecal coliform and 
E. coli 
 

0.00005 

MCL6 

 

Problems with liver, stomach, reproductive Discharge from petroleum refineries 
system, or kidneys; increased risk of cancer 

Fecal coliforms and E. coli are bacteria whose Human and animal fecal waste 
presence indicates that the water may be contaminated
with human or animal wastes. Microbes in these wastes   

zero

zero6 

   
may cause short term effects, such as diarrhea, cramps,
nausea, headaches, or other symptoms. They may pose a
special health risk for infants, young children, and people
with severely compromised immune systems. 

 

IOC 

M 

OC 

Fluoride 

Giardia lamblia 

Glyphosate 
 

4.0 

TT7 

0.7 
 

Bone disease (pain and tenderness of 
the bones); children may get mottled 
teeth 

Short-term exposure: Gastrointestinal illness 
(e.g., diarrhea, vomiting, cramps) 

Kidney problems; reproductive 
difficulties

Water additive which promotes 
strong teeth; erosion of natural
deposits; discharge from fertilizer
and aluminum factories 

Human and animal fecal waste 

Runoff from herbicide use 

4.0

zero

0.7

DBP 

OC 

OC 

M 

Haloacetic acids 
(HAA5) 

Heptachlor 

Heptachlor epoxide 

Heterotrophic plate 
count (HPC) 

0.060 

0.0004 

0.0002 

TT7

Increased risk of cancer 

Liver damage; increased risk of cancer 

Liver damage; increased risk of cancer 

HPC has no health effects; it is an 
analytic method used to measure the 
variety of bacteria that are common in 
water. The lower the concentration of 

Byproduct of drinking water
disinfection 

Residue of banned termiticide 

Breakdown of heptachlor 

HPC measures a range of bacteria
that are naturally present in the
environment 

n/a9 

zero 

zero 

n/a 

bacteria in drinking water, the better
maintained the water system is. 

LEGEND 

D Disinfectant IOC Inorganic Chemical OC Organic Chemical 

DBP Disinfection Byproduct M Microorganism R Radionuclides



Contaminant MCL or Potential health effects from Common sources of contaminant Public Health 

TT1 (mg/L)2 long-term3 exposure above the MCL in drinking water Goal (mg/L)2 

OC Hexachlorobenzene 0.001 Liver or kidney problems; reproductive Discharge from metal refineries and zero
  difficulties; increased risk of cancer agricultural chemical factories

OC Hexachlorocyclopentadiene 0.05 Kidney or stomach problems Discharge from chemical factories 0.05 

IOC Lead TT5; Infants and children: Delays in physical or Corrosion of household plumbing zero 
Action or mental development; children could systems; erosion of natural deposits 

 Level=0.015 show slight deficits in attention span
and learning abilities; Adults: Kidney
problems; high blood pressure 

M Legionella TT7 Legionnaire’s Disease, a type of Found naturally in water; multiplies in zero
pneumonia heating systems 

OC Lindane 0.0002 Liver or kidney problems Runoff/leaching from insecticide used 0.0002 
on cattle, lumber, gardens 

IOC Mercury (inorganic) 0.002 Kidney damage Erosion of natural deposits; discharge 0.002
   from refineries and factories;
   runoff from landfills and croplands

OC Methoxychlor 0.04 Reproductive difficulties Runoff/leaching from insecticide used 0.04
on fruits, vegetables, alfalfa, livestock 

IOC Nitrate (measured as 10 Infants below the age of six months who Runoff from fertilizer use; leaching 10 
Nitrogen) drink water containing nitrate in excess from septic tanks, sewage; erosion of
  of the MCL could become seriously ill natural deposits

and, if untreated, may die. Symptoms
include shortness of breath and blue-baby
syndrome. 

IOC Nitrite (measured as 1 Infants below the age of six months who Runoff from fertilizer use; leaching 1 
Nitrogen) drink water containing nitrite in excess from septic tanks, sewage; erosion of
  of the MCL could become seriously ill natural deposits

and, if untreated, may die. Symptoms
include shortness of breath and blue-baby
syndrome. 

OC Oxamyl (Vydate) 0.2 Slight nervous system effects Runoff/leaching from insecticide used 0.2 
on apples, potatoes, and tomatoes 

OC Pentachlorophenol 0.001 Liver or kidney problems; increased Discharge from wood-preserving zero 
cancer risk factories 

OC Picloram 0.5 Liver problems Herbicide runoff 0.5 

OC Polychlorinated biphenyls 0.0005 Skin changes; thymus gland problems; Runoff from landfills; discharge of zero
(PCBs)  immune deficiencies; reproductive or waste chemicals
  nervous system difficulties; increased 

risk of cancer 

R Radium 226 and 5 pCi/L Increased risk of cancer Erosion of natural deposits zero 
Radium 228 (combined)

IOC Selenium 0.05 Hair or fingernail loss; numbness in fingers Discharge from petroleum and metal refineries; 0.05
or toes; circulatory problems erosion of natural deposits; discharge

from mines 

OC Simazine 0.004 Problems with blood Herbicide runoff 0.004 

OC Styrene 0.1 Liver, kidney, or circulatory system problems Discharge from rubber and plastic 0.1 
   factories; leaching from landfills

OC Tetrachloroethylene 0.005 Liver problems; increased risk of cancer Discharge from factories and dry cleaners zero 

IOC Thallium 0.002 Hair loss; changes in blood; kidney, intestine, Leaching from ore-processing sites; 0.0005 
or liver problems discharge from electronics, glass,

and drug factories 

OC Toluene 1 Nervous system, kidney, or liver problems Discharge from petroleum factories 1 

M Total Coliforms 5.0 Coliforms are bacteria that indicate that other, Naturally present in the environment zero 
percent8 potentially harmful bacteria may be present.

See fecal coliforms and E. coli 

DBP Total Trihalomethanes 0.080 Liver, kidney or central nervous system problems; Byproduct of drinking water disinfection n/a9 

 (TTHMs)  increased risk of cancer 

OC Toxaphene 0.003 Kidney, liver, or thyroid problems; Runoff/leaching from insecticide used zero 
increased risk of cancer on cotton and cattle 

OC 2,4,5-TP (Silvex) 0.05 Liver problems Residue of banned herbicide 0.05 

OC 1,2,4-Trichlorobenzene 0.07 Changes in adrenal glands Discharge from textile finishing 0.07
factories 

OC 1,1,1-Trichloroethane 0.2 Liver, nervous system, or circulatory Discharge from metal degreasing 0.2 
problems sites and other factories 

OC 1,1,2-Trichloroethane 0.005 Liver, kidney, or immune system Discharge from industrial chemical 0.003 
problems factories 

OC Trichloroethylene 0.005 Liver problems; increased risk of cancer Discharge from metal degreasing zero 
sites and other factories 

LEGEND 

D Disinfectant IOC Inorganic Chemical OC Organic Chemical 

DBP Disinfection Byproduct M Microorganism R Radionuclides



Contaminant MCL or 
TT1 (mg/L)2 

Potential health effects from 
long-term3 exposure above the MCL 

Common sources of contaminant 
in drinking water 

Public Health 

Goal (mg/L)2 

M Turbidity TT7 Turbidity is a measure of the cloudiness of water. Soil runoff n/a 
   It is used to indicate water quality and filtration

effectiveness (e.g., whether disease-causing organisms
are present). Higher turbidity levels are often associated
with higher levels of disease-causing microorganisms
such as viruses, parasites and some bacteria. These
organisms can cause short term symptoms such as
nausea, cramps, diarrhea, and associated headaches. 

R Uranium 30µg/L Increased risk of cancer, kidney toxicity Erosion of natural deposits zero 

OC Vinyl chloride 0.002 Increased risk of cancer Leaching from PVC pipes; discharge zero 
from plastic factories 

M Viruses (enteric) TT7 Short-term exposure: Gastrointestinal illness Human and animal fecal waste  zero
(e.g., diarrhea, vomiting, cramps) 

OC Xylenes (total) 10 Nervous system damage Discharge from petroleum factories; 10 
discharge from chemical factories 

LEGEND 

D Disinfectant IOC Inorganic Chemical OC Organic Chemical 

DBP Disinfection Byproduct M Microorganism R Radionuclides



NOTES 
1 Definitions 

• Maximum Contaminant Level Goal (MCLG)—The level of a contaminant in drinking water below  • Viruses: 99.99 percent removal/inactivation

  which there is no known or expected risk to health. MCLGs allow for a margin of safety and are  • Legionella: No limit, but EPA believes that if Giardia and viruses are removed/inactivated according

  non-enforceable public health goals.   to the treatment techniques in the surface water treatment rule, Legionella will also be controlled.

 • Maximum Contaminant Level (MCL)—The highest level of a contaminant that is allowed in  • Turbidity: For systems that use conventional or direct filtration, at no time can turbidity (cloudiness of

  drinking water. MCLs are set as close to MCLGs as feasible using the best available treatment   water) go higher than 1 nephelolometric turbidity unit (NTU), and samples for turbidity must be

  technology and taking cost into consideration. MCLs are enforceable standards.   less than or equal to 0.3 NTU in at least 95 percent of the samples in any month. Systems that use

 • Maximum Residual Disinfectant Level Goal (MRDLG)—The level of a drinking water disinfectant   filtration other than conventional or direct filtration must follow state limits, which must include turbidity

  below which there is no known or expected risk to health. MRDLGs do not reflect the benefits of   at no time exceeding 5 NTU.

  the use of disinfectants to control microbial contaminants.  • HPC: No more than 500 bacterial colonies per milliliter

 • Maximum Residual Disinfectant Level (MRDL)—The highest level of a disinfectant allowed in  • Long Term 1 Enhanced Surface Water Treatment; Surface water systems or ground water systems

  drinking water. There is convincing evidence that addition of a disinfectant is necessary for   under the direct influence of surface water serving fewer than 10,000 people must comply with the 

  control of microbial contaminants.   applicable Long Term 1 Enhanced Surface Water Treatment Rule provisions (e.g. turbidity standards,

 • Treatment Technique (TT)—A required process intended to reduce the level of a contaminant in   individual filter monitoring, Cryptosporidium removal requirements, updated watershed control

  drinking water.   requirements for unfiltered systems).

2 Units are in milligrams per liter (mg/L) unless otherwise noted. Milligrams per liter are equivalent  • Long Term 2 Enhanced Surface Water Treatment; This rule applies to all surface water systems

 to parts per million (ppm).   or ground water systems under the direct influence of surface water. The rule targets additional

3 Health effects are from long-term exposure unless specified as short-term exposure. Cryptosporidium treatment requirements for higher risk systems and includes provisions to reduce

4 Each water system must certify annually, in writing, to the state (using third-party or manufacturers   risks from uncovered finished water storages facilities and to ensure that the systems maintain microbial

 certification) that when it uses acrylamide and/or epichlorohydrin to treat water, the combination (or   protection as they take steps to reduce the formation of disinfection byproducts. (Monitoring

 product) of dose and monomer level does not exceed the levels specified, as follows: Acrylamide   start dates are staggered by system size. The largest systems (serving at least 100,000

 = 0.05 percent dosed at 1 mg/L (or equivalent); Epichlorohydrin = 0.01 percent dosed at 20 mg/L   people) will begin monitoring in October 2006 and the smallest systems (serving fewer than

 (or equivalent).   10,000 people) will not begin monitoring until October 2008. After completing monitoring and

5 Lead and copper are regulated by a Treatment Technique that requires systems to control the   determining their treatment bin, systems generally have three years to comply with any additional

 corrosiveness of their water. If more than 10 percent of tap water samples exceed the action level,   treatment requirements.)

 water systems must take additional steps. For copper, the action level is 1.3 mg/L, and for lead is  • Filter Backwash Recycling: The Filter Backwash Recycling Rule requires systems that recycle to 

 0.015 mg/L.   return specific recycle flows through all processes of the system’s existing conventional or direct 

6 A routine sample that is fecal coliform-positive or E. coli-positive triggers repeat samples--if any   filtration system or at an alternate location approved by the state.

 repeat sample is total coliform-positive, the system has an acute MCL violation. A routine sample 8 No more than 5.0 percent samples total coliform-positive in a month. (For water systems that collect 

 that is total coliform-positive and fecal coliform-negative or E. coli-negative triggers repeat samples--if  fewer than 40 routine samples per month, no more than one sample can be total coliform-positive 

 any repeat sample is fecal coliform-positive or E. coli-positive, the system has an acute MCL violation.  per month.) Every sample that has total coliform must be analyzed for either fecal coliforms or

 See also Total Coliforms. E. coli. If two consecutive TC-positive samples, and one is also positive for E. coli or fecal coliforms, 

7 EPA’s surface water treatment rules require systems using surface water or ground water under  system has an acute MCL violation.

 the direct influence of surface water to (1) disinfect their water, and (2) filter their water or meet 9 Although there is no collective MCLG for this contaminant group, there are individual MCLGs for 

 criteria for avoiding filtration so that the following contaminants are controlled at the following levels:  some of the individual contaminants:

 • Cryptosporidium: 99 percent removal for systems that filter. Unfiltered systems are required to  • Haloacetic acids: dichloroacetic acid (zero); trichloroacetic acid (0.3 mg/L)

  include Cryptosporidium in their existing watershed control provisions.  • Trihalomethanes: bromodichloromethane (zero); bromoform (zero); dibromochloromethane (0.06 mg/L)

 • Giardia lamblia: 99.9 percent removal/inactivation



National Secondary Drinking

Water Regulation 

National Secondary Drinking Water Regulations are non-enforceable guidelines regarding 
contaminants that may cause cosmetic effects (such as skin or tooth discoloration) or aes-
thetic effects (such as taste, odor, or color) in drinking water. EPA recommends secondary 
standards to water systems but does not require systems to comply. However, some states 
may choose to adopt them as enforceable standards. 

Contaminant Secondary Maximum Contaminant Level 

Aluminum 0.05 to 0.2 mg/L 

Chloride 250 mg/L 

Color 15 (color units) 

Copper 1.0 mg/L 

Corrosivity noncorrosive 

Fluoride 2.0 mg/L 

Foaming Agents 0.5 mg/L 

Iron 0.3 mg/L 

Manganese 0.05 mg/L 

Odor 3 threshold odor number 

pH 6.5-8.5 

Silver 0.10 mg/L 

Sulfate 250 mg/L 

Total Dissolved Solids 500 mg/L 

Zinc 5 mg/L 

For More Information 

EPA’s Safe Drinking Water Web site: 

http://www.epa.gov/safewater/ 

EPA’s Safe Drinking Water Hotline: 

(800) 426-4791 

To order additional posters or other 

ground water and drinking water 

publications, please contact the 

National Service Center for 

Environmental Publications at : 

(800) 490-9198, or 

email: nscep@bps-lmit.com. 

EPA 816-F-09-004 

May 2009 
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WID Intake Raw Water Complete Data Set 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





Constituent pH Temp Turbidity Daily Total Coliform E. Coli Giardia Crypto. TOC DOC

Units SU Deg C NTU col/100ml MPN/100mL Cysts/L Oocysts/L mg/L mg/l

3/4/2010 7.8 11.2 3.2 >1600 300 0.38 0.14

3/17/2010 7.7 13.3 1.6 900 17 0 0 1.6 1.3

3/31/2010 8.5 14.3 1.6 900 170 0.05 0

4/14/2010 8.4 12.9 2.2 >1600 50 0.42 0.05 1.8 1.5

4/26/2010 8.1 16.7 1.9 >1600 50 0.55 0

5/12/2010 8.1 15.0 2.1 500 8 0.14 0 2.4 2.2

5/26/2010 8.0 14.0 1.8 >1600 70 1.65 0

6/9/2010 8.3 16.0 2.2 1600 30 1.02 0

6/23/2010 8.3 18.1 1.5 >1600 22 0.09 0 2.5 2.1

7/7/2010 8.4 15.9 2.3 >1600 30 0.54 0

7/21/2010 7.5 19.6 2.0 1600 17 0.09 0 1.6 1.5

8/4/2010 7.4 18.8 1.5 900 21 0.14 0

8/18/2010 7.3 19.6 1.6 900 50 0.37 0.05 1.8 1.7

9/1/2010 7.8 22.2 1.6 1600 80 0.14 0

9/15/2010 8.3 18.5 2.2 1600 240 0.05 0 1.9 1.6

9/29/2010 7.5 19.0 1.0 >1600 500 0 0

10/13/2010 7.6 16.0 1.8 900 240 0.14 0

10/27/2010 7.5 14.8 2.1 >1600 80 0.88 0 1.6 1.5

11/10/2010 6.6 14.6 1.8 300 50 0.62 0 2 1.7

11/22/2010 6.3 13.0 1.8 >1600 50 0.37 0

12/9/2010 7.6 13.3 1.6 >1600 500 0.24 0.05

12/21/2010 8.6 11.4 3.7 >1600 500 0.10 0.05 2.2 1.9

1/5/2011 7.4 9.6 3.7 300 50 0 0

1/19/2011 7.5 9.6 3.1 30 30 0 0 1.8 1.6

2/2/2011 8.3 9.7 6.1 500 110 0.05 0.05

2/16/2011 8.2 11.0 7.7 >1600 500 0 0 3.7 1.7

3/2/2011 8.8 11.0 3.5 >1600 900 0.05 0.05

3/16/2011 6.7 10.8 2.7 >1600 240 0 0 1.9 1.7

3/30/2011 8.1 11.1 4.5 1600 30 0.14 0

4/13/2011 7.9 13.6 2.9 500 13 0 0 2.0 1.9

4/27/2011 8.3 12.0 2.8 1600 50 0 0

5/11/2011 7.5 14.3 2.5 500 17 0 0 1.6 1.6

5/25/2011 8.8 14.7 2.4 500 22 0.28 0

6/8/2011 7.3 15.9 2.6 >1600 23 0 0 1.3 1.9

6/22/2011 8.3 19.8 2.1 1600 30 0.09 0

7/6/2011 8.3 17.8 4.6 >1600 220 0.09 0.05

7/20/2011 8.1 18.7 2.3 >1600 17 0 0 1.2 1

8/4/2011 8.4 18.6 2.9 >1600 30 0.14 0.05

8/17/2011 8.6 19.0 2.1 >1600 50 0 0 1.4 1.6

8/31/2011 8.4 19.0 1.7 >1600 50 0 0

9/14/2011 9.1 19.9 1.9 1600 30 0 0 1.3 2.1

9/28/2011 8.4 17.9 2.1 1600 30 0.3 0

10/12/2011 6.4 16.5 1.4 >1600 500 0.4 0 1.4 2.1

10/26/2011 7.7 15.3 2.0 >1600 300 0.3 0

11/9/2011 7.8 13.6 1.5 >1600 110 0.89 0 1.4 2.1

11/22/2011 7.8 12.8 1.7 1600 170 0.3 0

12/7/2011 7.4 9.0 2.1 1600 7 0.6 <0.05 2.8 4.1

12/21/2011 7.6 9.5 1.8 500 30 0.4 0.05

1/4/2012 7.7 9.0 1.9 280 70 <0.05 0.05

1/19/2012 7.8 7.9 2.1 900 9 0.2 0.1 1.7 2.0

2/1/2012 7.9 10.2 1.9 >1600 240 0.2 <0.05

2/29/2012 6.9 11.3 1.2 1600 21 <0.05 <0.05 1.6 1.9

3/14/2012 7.0 12.8 2.5 >1600 300 <0.05 <0.05

3/28/2012 6.9 13.6 2.5 900 50 <0.05 <0.05

4/10/2012 6.5 15.8 1.6 240 2 0.05 <0.05

1/1/2013 7.10 12.25 2855.00 189.00 2.40

2/1/2013 4.88

3/1/2013 8.56 822.00 38.00 2.40

4/1/2013 19.38 2675.00 75.00 2.30

5/1/2013 8.42 1127.39 38.30 2.00

6/1/2013 8.36 2446.00 28.50 1.70

7/1/2013 7.74 2426.09 27.70 1.80

8/1/2013 6.55 2930.00 22.55 1.50

9/1/2013 6.25 3766.67 389.57 1.70

10/1/2013 5.40 2907.78 96.43 1.50

11/1/2013 3.49 3897.67 146.86 1.90

12/1/2013 2.63 5191.36 159.45 2.00

1/1/2014 6.60 2.86 4473.41 15.86 1.50

2/1/2014 4.22

3/1/2014 5.22 6987.67 99.24 2.00

4/1/2014 4.28 5297.23 89.64 2.40

5/1/2014 3.68 2605.45 20.68 1.90

6/1/2014 5.47 4655.24 44.33 1.80

7/1/2014 4.08 3692.26 24.09 1.90

8/1/2014 4.50 1385.95 15.71 2.20

9/1/2014 7.12 3696.86 204.64 1.80

10/1/2014 4.02 2034.17 67.83 1.8

11/1/2014 3.45 5050.65 39.95 2.10

12/1/2014 4.32 11006.91 213.43 2.40

MCL 8.5

Minimum 6.30 7.90 1.00 30.00 2.00 0.00 0.00 1.20 1.00

Maximum 9.10 22.20 19.38 11006.91 900.00 1.65 0.14 3.70 4.10

Average 7.77 14.54 3.53 2145.78 121.72 0.24 0.02 1.90 1.85

2010 Average 8.10 2.10 1250.00 134.00 0.35 0.10 1.70 1.40

2007 Average 7.20 2.40 1600.00 38.00 0.18 0.05 1.80 1.60



Constituent

Units

3/4/2010

3/17/2010

3/31/2010

4/14/2010

4/26/2010

5/12/2010

5/26/2010

6/9/2010

6/23/2010

7/7/2010

7/21/2010

8/4/2010

8/18/2010

9/1/2010

9/15/2010

9/29/2010

10/13/2010

10/27/2010

11/10/2010

11/22/2010

12/9/2010

12/21/2010

1/5/2011

1/19/2011

2/2/2011

2/16/2011

3/2/2011

3/16/2011

3/30/2011

4/13/2011

4/27/2011

5/11/2011

5/25/2011

6/8/2011

6/22/2011

7/6/2011

7/20/2011

8/4/2011

8/17/2011

8/31/2011

9/14/2011

9/28/2011

10/12/2011

10/26/2011

11/9/2011

11/22/2011

12/7/2011

12/21/2011

1/4/2012

1/19/2012

2/1/2012

2/29/2012

3/14/2012

3/28/2012

4/10/2012

1/1/2013

2/1/2013

3/1/2013

4/1/2013

5/1/2013

6/1/2013

7/1/2013

8/1/2013

9/1/2013

10/1/2013

11/1/2013

12/1/2013

1/1/2014

2/1/2014

3/1/2014

4/1/2014

5/1/2014

6/1/2014

7/1/2014

8/1/2014

9/1/2014

10/1/2014

11/1/2014

12/1/2014

MCL

Minimum

Maximum

Average

2010 Average

2007 Average

Color Odor Alkalinity Bicarbonate Alkalinity Carbonat e Hydroxid e Hardness Uranium Gross Alpha

SU TON mg/L mg/l mg/l mg/l mg/l pCi/L pCi/L

5.0 <1.0 <2.5 20 <2.5 <2.5 16

5 <1.0 16 (J) 20 <2.5 <2.5 16

5.0 <1.0 18 (J) 22 <2.5 <2.5 15 0.000 0.153

5.0 <1.0 22 27 <2.5 <2.5 16

5.0 <1.0 32 39 <2.5 <2.5 17 0.392 0.033

10 2.0 17 (J) 21 <2.5 <2.5 16 0.045

10 2.0 32 39 <2.5 <2.5 15

5.0 <1.0 45 55 <2.5 <2.5 15

<1.0 <1.0 48 59 <2.5 <2.5 14 0.000 0.000

10 1.0 22 27 <2.5 <2.5 16

5.0 <1.0 18 (J) 22 <2.5 <2.5 15

7.5 6.0 16 16 <2.0 <2.0 15

10 20 17 17 ND ND 15 5.21 0.000

12 15 23 23 <2.0 <2.0 18

7.5 <1.0 22 22 <2.0 <2.0 17

10.0 4 19 19 ND ND 15 0.108 0.337

7.5 4.0 17 21 <1.2 <0.70 14

7.5 9.0 17 21 <1.2 <0.70 9.0

5.0 <1.0 13 18 <2.5 <2.5 14 0.295 0.256

10 4 16 20 <1.2 <0.70 7.9

5 1 13 16 <1.2 <0.70 7.8

5.0 2.0 20 24 <2.5 <2.5 13 0.000 0.197

5.0 1.0 13 18 <3.0 <3.0 14

5.0 4.0 12 17 <4.9 <4.9 14

10.00 1.00 16.50 20.00 0.00 0.00 16.00

17.00

17.00

16.00

15.00

16.00

17.00

17.00

16.00 0.10 1.00

15.00

15.00

5.00 3.00 16.00 18.00 0.00 0.00 16.00

16.00

16.00

16.00

16.00

17.00

20.00

22.00

16

21.00

17.00

15 200

5.00 1.00 12.00 16.00 0.00 0.00 7.80 0.00 0.00

12.00 20.00 22.00 59.00 0.00 0.00 18.00 5.21 1.00

7.08 4.94 16.38 24.65 0.00 0.00 14.49 0.68 0.25

5.00 1.00 20.00 <2.5 <2.5 16.00

20.00 15.00



Constituent

Units

3/4/2010

3/17/2010

3/31/2010

4/14/2010

4/26/2010

5/12/2010

5/26/2010

6/9/2010

6/23/2010

7/7/2010

7/21/2010

8/4/2010

8/18/2010

9/1/2010

9/15/2010

9/29/2010

10/13/2010

10/27/2010

11/10/2010

11/22/2010

12/9/2010

12/21/2010

1/5/2011

1/19/2011

2/2/2011

2/16/2011

3/2/2011

3/16/2011

3/30/2011

4/13/2011

4/27/2011

5/11/2011

5/25/2011

6/8/2011

6/22/2011

7/6/2011

7/20/2011

8/4/2011

8/17/2011

8/31/2011

9/14/2011

9/28/2011

10/12/2011

10/26/2011

11/9/2011

11/22/2011

12/7/2011

12/21/2011

1/4/2012

1/19/2012

2/1/2012

2/29/2012

3/14/2012

3/28/2012

4/10/2012

1/1/2013

2/1/2013

3/1/2013

4/1/2013

5/1/2013

6/1/2013

7/1/2013

8/1/2013

9/1/2013

10/1/2013

11/1/2013

12/1/2013

1/1/2014

2/1/2014

3/1/2014

4/1/2014

5/1/2014

6/1/2014

7/1/2014

8/1/2014

9/1/2014

10/1/2014

11/1/2014

12/1/2014

MCL

Minimum

Maximum

Average

2010 Average

2007 Average

Chloride Fluoride Nitrite Nitrate Sulfate MBAS Cyanide Aluminu m Antimon y Arsenic Barium Berylliu m Chromiu m

mg/l mg/l mg/l mg/l mg/l mg/l ug/L ug/L ug/L ug/L ug/L ug/L ug/L

3.0 <0.063 <0.085 <0.3 2.3 <0.031 <2.8 83 <0.068 0.73 (J) 18 <0.20 0.58 (J)

3.1 <0.063 <0.085 0.96 (J) 2.2 <0.031 <2.8 94 <0.068 0.59 (J) 18 <0.20 0.93 (J)

2.2 <0.063 <0.085 0.92 (J) 1.7 (J) <0.031 <2.8 52 <0.068 0.45 (J) 15 <0.20 0.68 (J)

1.7 <0.1 <0.4 <2 1.9 ND <100 100 <6 <2 <100 <1 <10

1.3 0.072 (J) ND 0.34 (J) 1.7 ND ND 110 0.76 (J) ND 16 ND ND

1.1 (J) <0.0036 ND ND 1.2 (J) ND ND 57 0.13 (J) 0.59 (J) 15 ND 0.91 (J)

0.92 (J) 0.038 (J) ND ND 1.1 (J) ND ND 59 0.071 (J) 0.77 (J) 18 ND 0.8 (J)

<2

0.00 0.00 0.00 0.00 0.00 0.00 0.00 62.00 0.00 0.00 20.00 0.00 0.00

4.90 0.00 0.00 0.00 0.00 0.00 0.00 36.00 0.00 0.00 19.00 0.00 0.00

250 500 1000 6 10 1000 4 50

0.00 0.00 0.00 0.00 0.00 0.00 0.00 36.00 0.00 0.00 15.00 0.00 0.00

4.90 0.00 0.00 0.00 2.30 0.00 0.00 110.00 0.00 0.00 20.00 0.00 0.00

2.31 0.00 0.00 0.00 1.35 0.00 0.00 72.56 0.00 0.00 17.38 0.00 0.00

2.60 2.40 5



Constituent

Units

3/4/2010

3/17/2010

3/31/2010

4/14/2010

4/26/2010

5/12/2010

5/26/2010

6/9/2010

6/23/2010

7/7/2010

7/21/2010

8/4/2010

8/18/2010

9/1/2010

9/15/2010

9/29/2010

10/13/2010

10/27/2010

11/10/2010

11/22/2010

12/9/2010

12/21/2010

1/5/2011

1/19/2011

2/2/2011

2/16/2011

3/2/2011

3/16/2011

3/30/2011

4/13/2011

4/27/2011

5/11/2011

5/25/2011

6/8/2011

6/22/2011

7/6/2011

7/20/2011

8/4/2011

8/17/2011

8/31/2011

9/14/2011

9/28/2011

10/12/2011

10/26/2011

11/9/2011

11/22/2011

12/7/2011

12/21/2011

1/4/2012

1/19/2012

2/1/2012

2/29/2012

3/14/2012

3/28/2012

4/10/2012

1/1/2013

2/1/2013

3/1/2013

4/1/2013

5/1/2013

6/1/2013

7/1/2013

8/1/2013

9/1/2013

10/1/2013

11/1/2013

12/1/2013

1/1/2014

2/1/2014

3/1/2014

4/1/2014

5/1/2014

6/1/2014

7/1/2014

8/1/2014

9/1/2014

10/1/2014

11/1/2014

12/1/2014

MCL

Minimum

Maximum

Average

2010 Average

2007 Average

Copper Iron Lead Manganese Mercury Nickel Potassium Selenium Silver Zinc Perchlorat e

ug/L ug/L ug/L ug/L ug/L ug/L mg/l ug/L ug/L ug/L ug/L

1.7 (J) 140 0.085 13 <0.062 0.38 (J) 0.78 (J) 0.22 (J) <0.15 2.4 <0.82

1.8 (J) 130 0.037 18 <0.062 0.34 (J) 0.82 (J) <0.17 <0.15 3.2 <0.82

1.3 (J) 120 0.070 12 <0.062 0.39 (J) 0.74 (J) 0.20 (J) <0.15 <0.80 <0.82

<50 160 <5 <20 <1 <10 0.76 <5 <10 <50 <4

1.1 (J) 110 ND 14 ND ND 0.71 ND ND 4.6 ND

1.4 (J) 130 0.10 11 0.10 (J) 0.53 (J) 1.2 0.26 (J) ND 1.4 ND

1.7 (J) 91 (J) 0.11 8.6 0.11 (J) 0.44 (J) 0.89 (J) 0.28 (J) ND 2.7 ND

0.00 0.10 0.00 1.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1300 50 15 50 2 100 50 100 5000

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 160 0.00 18.00 0.00 0.00 1.20 0.00 0.00 0.00 0.00

0.00 98.76 0.00 9.74 0.00 0.00 0.53 0.00 0.00 0.00 0.00

5 120 12.1 11
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2527 Fresno Street

Fresno, CA 93721

(559) 268-7021 Phone

(559) 268-0740 Fax

February 15, 2013

California ELAP Certificate #1371

City of Lodi

RE: Drinking Water- EDT

Lodi, CA 95242

1331 South Ham Lane

Andrew Richle

3A29032Work Order #:

Enclosed are the analytical results for samples received by our laboratory on 01/29/13 .  For your 

reference, these analyses have been assigned laboratory work order number 3A29032 .

All analyses have been performed according to our laboratory's quality assurance program.  All 

results are intended to be considered in their entirety, Moore Twining Associates, Inc. (MTA) is 

not responsible for use of less than complete reports.  Results apply only to samples analyzed.

If you have any questions, please feel free to contact us at the number listed above.

Sincerely,

Moore Twining Associates, Inc.

Lisa Montijo

Client Services Assistant

Page 1 of 40



Project:

Project Number:

Project Manager:

Reported:

City of Lodi

1331 South Ham Lane Drinking Water

Andrew Richle

Drinking Water- EDT

02/15/13 09:32Lodi CA, 95242

2527 Fresno Street

Fresno, CA 93721

(559) 268-7021 Phone

(559) 268-0740 Fax

California ELAP Certificate #1371

Sample ID Laboratory ID Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date ReceivedMatrix

3A29032-01 01/29/13 09:20 01/29/13 15:55Surface WaterTreated Water

CASE NARRATIVE:

Hold time was exceeded for EPA 505 analysis due to instrument malfunction.  JCM 2/6/13

Moore Twining Associates, Inc. The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
Juliane Adams, Director of Analytical Chemistry

Page 1 of 9Page 2 of 40



Project:

Project Number:

Project Manager:

Reported:

City of Lodi

1331 South Ham Lane Drinking Water

Andrew Richle

Drinking Water- EDT

02/15/13 09:32Lodi CA, 95242

2527 Fresno Street

Fresno, CA 93721

(559) 268-7021 Phone

(559) 268-0740 Fax

California ELAP Certificate #1371

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed MethodDilutionUnits

3A29032-01 (Surface Water) Sampled:01/29/13 09:20

Notes.

Treated Water

Semi-Volatile Organics

ND EPA 531.202/04/13 02/04/13 µg/L3-Hydroxycarbofuran 3.0 1 T3B0401

ND EPA 531.202/04/13 02/04/13 µg/LAldicarb 3.0 1 T3B0401

ND EPA 531.202/04/13 02/04/13 µg/LAldicarb sulfone 4.0 1 T3B0401

ND EPA 531.202/04/13 02/04/13 µg/LAldicarb sulfoxide 3.0 1 T3B0401

ND EPA 531.202/04/13 02/04/13 µg/LCarbaryl 5.0 1 T3B0401

ND EPA 531.202/04/13 02/04/13 µg/LCarbofuran 5.0 1 T3B0401

ND EPA 531.202/04/13 02/04/13 µg/LMethiocarb 5.0 1 T3B0401

ND EPA 531.202/04/13 02/04/13 µg/LMethomyl 2.0 1 T3B0401

ND EPA 531.202/04/13 02/04/13 µg/LOxamyl 20 1 T3B0401

ND EPA 531.202/04/13 02/04/13 µg/LPropoxur (Baygon) 5.0 1 T3B0401

EPA 531.2T3B0401 02/04/13 02/04/13 70-130Surrogate: BDMC 94.9 %

Volatile Organics

ND EPA 524.202/04/13 02/04/13 µg/L1,1,1,2-Tetrachloroethane 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/L1,1,1-Trichloroethane (TCA) 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/L1,1,2,2-Tetrachloroethane 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/L1,1,2-Trichloroethane 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/L1,1-Dichloroethane 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/L1,1-Dichloroethene 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/L1,2,3-Trichlorobenzene 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/L1,2,4-Trichlorobenzene 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/L1,2,4-Trimethylbenzene 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/L1,2-Dichlorobenzene 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/L1,2-Dichloroethane (1,2-DCA) 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/LDi-isopropyl ether (DIPE) 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/L1,2-Dichloropropane 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/L1,3,5-Trimethylbenzene 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/L1,3-Dichlorobenzene 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/L1,3-Dichloropropane 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/L1,4-Dichlorobenzene 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/L2,2-Dichloropropane 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/L2-Chloroethylvinyl ether 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/L2-Chlorotoluene 0.50 1 T3B0409

Moore Twining Associates, Inc. The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
Juliane Adams, Director of Analytical Chemistry

Page 2 of 9Page 3 of 40



Project:

Project Number:

Project Manager:

Reported:

City of Lodi

1331 South Ham Lane Drinking Water

Andrew Richle

Drinking Water- EDT

02/15/13 09:32Lodi CA, 95242

2527 Fresno Street

Fresno, CA 93721

(559) 268-7021 Phone

(559) 268-0740 Fax

California ELAP Certificate #1371

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed MethodDilutionUnits

3A29032-01 (Surface Water) Sampled:01/29/13 09:20

Notes.

Treated Water

Volatile Organics

ND EPA 524.202/04/13 02/04/13 µg/L4-Chlorotoluene 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/LBenzene 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/LBromobenzene 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/LBromochloromethane 0.50 1 T3B0409

EPA 524.20.88 T3B0409 02/04/13 02/04/13 µg/L 1Bromodichloromethane 0.50

ND EPA 524.202/04/13 02/04/13 µg/LBromoform 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/LBromomethane 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/LCarbon tetrachloride 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/LChlorobenzene 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/LChloroethane 0.50 1 T3B0409

EPA 524.28.2 T3B0409 02/04/13 02/04/13 µg/L 1Chloroform 0.50

ND EPA 524.202/04/13 02/04/13 µg/LChloromethane 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/Lcis-1,2-Dichloroethene 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/Lcis-1,3-Dichloropropene 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/LDibromochloromethane 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/LDibromomethane 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/LDichlorodifluoromethane (CFC-12) 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/LEthyl tert-Butyl Ether (ETBE) 3.0 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/LEthylbenzene 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/LHexachlorobutadiene 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/LIsobutyl alcohol 10 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/LIsopropylbenzene 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/Lm,p-Xylene 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/LMethyl tert-Butyl Ether (MTBE) 3.0 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/LMethylene chloride 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/Ln-Butylbenzene 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/Ln-Propylbenzene 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/Lo-Xylene 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/Lp-Isopropyltoluene 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/Lsec-Butylbenzene 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/LStyrene 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/LTert-Amyl Methyl Ether (TAME) 3.0 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/Ltert-Butyl alcohol (TBA) 2.0 1 T3B0409

Moore Twining Associates, Inc. The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
Juliane Adams, Director of Analytical Chemistry
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Project:

Project Number:

Project Manager:

Reported:

City of Lodi

1331 South Ham Lane Drinking Water

Andrew Richle

Drinking Water- EDT

02/15/13 09:32Lodi CA, 95242

2527 Fresno Street

Fresno, CA 93721

(559) 268-7021 Phone

(559) 268-0740 Fax

California ELAP Certificate #1371

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed MethodDilutionUnits

3A29032-01 (Surface Water) Sampled:01/29/13 09:20

Notes.

Treated Water

Volatile Organics

ND EPA 524.202/04/13 02/04/13 µg/Ltert-Butylbenzene 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/LTetrachloroethene (PCE) 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/LToluene 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/Ltrans-1,2-Dichloroethene 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/Ltrans-1,3-Dichloropropene 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/LTrichloroethene (TCE) 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/LTrichlorofluoromethane (CFC-11) 5.0 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/LTrichlorotrifluoroethane (CFC-113) 10 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/LVinyl chloride 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/LXylenes 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/LTotal 1,3-Dichloropropene 0.50 1 T3B0409

ND EPA 524.202/04/13 02/04/13 µg/LTotal Trihalomethanes 0.50 1 T3B0409

EPA 524.2T3B0409 02/04/13 02/04/13 80-120Surrogate: 4-Bromofluorobenzene 99.5 %

EPA 524.2T3B0409 02/04/13 02/04/13 80-120Surrogate: Dibromofluoromethane 100 %

EPA 524.2T3B0409 02/04/13 02/04/13 80-120Surrogate: Toluene-d8 96.0 %

Notes and Definitions 

Relative Percent DifferenceRPD

micrograms per liter (parts per billion concentration units)ug/L

Analyte NOT DETECTED at or above the reporting limitND

mg/kg

milligrams per Liter (parts per million concentration units)mg/L

milligrams per kilogram (parts per million concentration units)

Analysis of pH, filtration, and residual chlorine is to take place immediately after sampling in the field.

If the test was performed in the laboratory, the hold time was exceeded.

Moore Twining Associates, Inc. The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
Juliane Adams, Director of Analytical Chemistry
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Project:

Project Number:

Project Manager:

Reported:

City of Lodi

1331 South Ham Lane Drinking Water

Andrew Richle

Drinking Water- EDT

02/15/13 09:32Lodi CA, 95242

2527 Fresno Street

Fresno, CA 93721

(559) 268-7021 Phone

(559) 268-0740 Fax

California ELAP Certificate #1371

Result

Reporting Spike 

Level Result

Source

%REC

%REC

Limits RPD

RPD

Limit

Notes 

Semi-Volatile Organics - Quality Control

LimitAnalyte Units

Batch T3B0401 - EPA 531.2

Blank (T3B0401-BLK1) Prepared & Analyzed: 02/04/13 

µg/L 10.0 70-130Surrogate: BDMC 94.39.43

3-Hydroxycarbofuran µg/LND 3.0

Aldicarb µg/LND 3.0

Aldicarb sulfone µg/LND 4.0

Aldicarb sulfoxide µg/LND 3.0

Carbaryl µg/LND 5.0

Carbofuran µg/LND 5.0

Methiocarb µg/LND 5.0

Methomyl µg/LND 2.0

Oxamyl µg/LND 20

Propoxur (Baygon) µg/LND 5.0

LCS (T3B0401-BS1) Prepared & Analyzed: 02/04/13 

µg/L 10.0 70-130Surrogate: BDMC 10510.5

3-Hydroxycarbofuran µg/L10.4 3.0 10.0 3070-130104

Aldicarb µg/L10.5 3.0 10.0 3070-130105

Aldicarb sulfone µg/L10.3 4.0 10.0 3070-130103

Aldicarb sulfoxide µg/L9.60 3.0 10.0 3070-13096.0

Carbaryl µg/L10.4 5.0 10.0 3070-130104

Carbofuran µg/L10.6 5.0 10.0 3070-130106

Methiocarb µg/L10.4 5.0 10.0 3070-130104

Methomyl µg/L10.0 2.0 10.0 3070-130100

Oxamyl µg/L9.96 20 10.0 3070-13099.6

Propoxur (Baygon) µg/L10.2 5.0 10.0 3070-130102

LCS Dup (T3B0401-BSD1) Prepared & Analyzed: 02/04/13 

µg/L 10.0 70-130Surrogate: BDMC 10610.6

3-Hydroxycarbofuran µg/L10.5 3.0 10.0 3070-130105 1.16

Aldicarb µg/L10.6 3.0 10.0 3070-130106 0.723

Aldicarb sulfone µg/L10.3 4.0 10.0 3070-130103 0.185

Aldicarb sulfoxide µg/L9.62 3.0 10.0 3070-13096.2 0.281

Carbaryl µg/L10.5 5.0 10.0 3070-130105 0.739

Carbofuran µg/L10.8 5.0 10.0 3070-130108 2.03

Methiocarb µg/L10.4 5.0 10.0 3070-130104 0.760

Methomyl µg/L10.1 2.0 10.0 3070-130101 0.537

Oxamyl µg/L10.0 20 10.0 3070-130100 0.391

Moore Twining Associates, Inc. The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
Juliane Adams, Director of Analytical Chemistry
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Project:

Project Number:

Project Manager:

Reported:

City of Lodi

1331 South Ham Lane Drinking Water

Andrew Richle

Drinking Water- EDT

02/15/13 09:32Lodi CA, 95242

2527 Fresno Street

Fresno, CA 93721

(559) 268-7021 Phone

(559) 268-0740 Fax

California ELAP Certificate #1371

Result

Reporting Spike 

Level Result

Source

%REC

%REC

Limits RPD

RPD

Limit

Notes 

Semi-Volatile Organics - Quality Control

LimitAnalyte Units

Batch T3B0401 - EPA 531.2

LCS Dup (T3B0401-BSD1) Prepared & Analyzed: 02/04/13 

Propoxur (Baygon) µg/L10.3 5.0 10.0 3070-130103 0.555

Matrix Spike (T3B0401-MS1) Source: 3A29030-01 Prepared & Analyzed: 02/04/13 

µg/L 10.0 70-130Surrogate: BDMC 10710.7

3-Hydroxycarbofuran µg/L10.4 3.0 10.0 ND 3070-130104

Aldicarb µg/L10.5 3.0 10.0 ND 3070-130105

Aldicarb sulfone µg/L10.1 4.0 10.0 ND 3070-130101

Aldicarb sulfoxide µg/L9.49 3.0 10.0 ND 3070-13094.9

Carbaryl µg/L10.3 5.0 10.0 ND 3070-130103

Carbofuran µg/L10.6 5.0 10.0 ND 3070-130106

Methiocarb µg/L9.92 5.0 10.0 ND 3070-13099.2

Methomyl µg/L9.98 2.0 10.0 ND 3070-13099.8

Oxamyl µg/L9.90 20 10.0 ND 3070-13099.0

Propoxur (Baygon) µg/L10.0 5.0 10.0 ND 3070-130100

Matrix Spike Dup (T3B0401-MSD1) Source: 3A29030-01 Prepared & Analyzed: 02/04/13 

µg/L 10.0 70-130Surrogate: BDMC 10510.5

3-Hydroxycarbofuran µg/L10.4 3.0 10.0 ND 3070-130104 0.433

Aldicarb µg/L10.5 3.0 10.0 ND 3070-130105 0.286

Aldicarb sulfone µg/L10.1 4.0 10.0 ND 3070-130101 0.297

Aldicarb sulfoxide µg/L9.49 3.0 10.0 ND 3070-13094.9 0.0211

Carbaryl µg/L10.3 5.0 10.0 ND 3070-130103 0.593

Carbofuran µg/L10.3 5.0 10.0 ND 3070-130103 3.34

Methiocarb µg/L9.89 5.0 10.0 ND 3070-13098.9 0.313

Methomyl µg/L10.1 2.0 10.0 ND 3070-130101 1.19

Oxamyl µg/L9.95 20 10.0 ND 3070-13099.5 0.453

Propoxur (Baygon) µg/L10.0 5.0 10.0 ND 3070-130100 0.429

Moore Twining Associates, Inc. The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
Juliane Adams, Director of Analytical Chemistry
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Project:

Project Number:

Project Manager:

Reported:

City of Lodi

1331 South Ham Lane Drinking Water

Andrew Richle

Drinking Water- EDT

02/15/13 09:32Lodi CA, 95242

2527 Fresno Street

Fresno, CA 93721

(559) 268-7021 Phone

(559) 268-0740 Fax

California ELAP Certificate #1371

Result

Reporting Spike 

Level Result

Source

%REC

%REC

Limits RPD

RPD

Limit

Notes 

Volatile Organics - Quality Control

LimitAnalyte Units

Batch T3B0409 - EPA 524.2

Blank (T3B0409-BLK1) Prepared & Analyzed: 02/04/13 

µg/L 2.00 80-120Surrogate: 4-Bromofluorobenzene 99.51.99

µg/L 2.00 80-120Surrogate: Dibromofluoromethane 98.01.96

µg/L 2.00 80-120Surrogate: Toluene-d8 95.01.90

1,1,1,2-Tetrachloroethane µg/LND 0.50

1,1,1-Trichloroethane (TCA) µg/LND 0.50

1,1,2,2-Tetrachloroethane µg/LND 0.50

1,1,2-Trichloroethane µg/LND 0.50

1,1-Dichloroethane µg/LND 0.50

1,1-Dichloroethene µg/LND 0.50

1,2,3-Trichlorobenzene µg/LND 0.50

1,2,4-Trichlorobenzene µg/LND 0.50

1,2,4-Trimethylbenzene µg/LND 0.50

1,2-Dichlorobenzene µg/LND 0.50

1,2-Dichloroethane (1,2-DCA) µg/LND 0.50

Di-isopropyl ether (DIPE) µg/LND 0.50

1,2-Dichloropropane µg/LND 0.50

1,3,5-Trimethylbenzene µg/LND 0.50

1,3-Dichlorobenzene µg/LND 0.50

1,3-Dichloropropane µg/LND 0.50

1,4-Dichlorobenzene µg/LND 0.50

2,2-Dichloropropane µg/LND 0.50

2-Chloroethylvinyl ether µg/LND 0.50

2-Chlorotoluene µg/LND 0.50

4-Chlorotoluene µg/LND 0.50

Benzene µg/LND 0.50

Bromobenzene µg/LND 0.50

Bromochloromethane µg/LND 0.50

Bromodichloromethane µg/LND 0.50

Bromoform µg/LND 0.50

Bromomethane µg/LND 0.50

Carbon tetrachloride µg/LND 0.50

Chlorobenzene µg/LND 0.50

Chloroethane µg/LND 0.50

Chloroform µg/LND 0.50

Chloromethane µg/LND 0.50

Moore Twining Associates, Inc. The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
Juliane Adams, Director of Analytical Chemistry
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Project:

Project Number:

Project Manager:

Reported:

City of Lodi

1331 South Ham Lane Drinking Water

Andrew Richle

Drinking Water- EDT

02/15/13 09:32Lodi CA, 95242

2527 Fresno Street

Fresno, CA 93721

(559) 268-7021 Phone

(559) 268-0740 Fax

California ELAP Certificate #1371

Result

Reporting Spike 

Level Result

Source

%REC

%REC

Limits RPD

RPD

Limit

Notes 

Volatile Organics - Quality Control

LimitAnalyte Units

Batch T3B0409 - EPA 524.2

Blank (T3B0409-BLK1) Prepared & Analyzed: 02/04/13 

cis-1,2-Dichloroethene µg/LND 0.50

cis-1,3-Dichloropropene µg/LND 0.50

Dibromochloromethane µg/LND 0.50

Dibromomethane µg/LND 0.50

Dichlorodifluoromethane (CFC-12) µg/LND 0.50

Ethyl tert-Butyl Ether (ETBE) µg/LND 3.0

Ethylbenzene µg/LND 0.50

Hexachlorobutadiene µg/LND 0.50

Isobutyl alcohol µg/LND 10

Isopropylbenzene µg/LND 0.50

m,p-Xylene µg/LND 0.50

Methyl tert-Butyl Ether (MTBE) µg/LND 3.0

Methylene chloride µg/LND 0.50

n-Butylbenzene µg/LND 0.50

n-Propylbenzene µg/LND 0.50

o-Xylene µg/LND 0.50

p-Isopropyltoluene µg/LND 0.50

sec-Butylbenzene µg/LND 0.50

Styrene µg/LND 0.50

Tert-Amyl Methyl Ether (TAME) µg/LND 3.0

tert-Butyl alcohol (TBA) µg/LND 2.0

tert-Butylbenzene µg/LND 0.50

Tetrachloroethene (PCE) µg/LND 0.50

Toluene µg/LND 0.50

trans-1,2-Dichloroethene µg/LND 0.50

trans-1,3-Dichloropropene µg/LND 0.50

Trichloroethene (TCE) µg/LND 0.50

Trichlorofluoromethane (CFC-11) µg/LND 5.0

Trichlorotrifluoroethane (CFC-113) µg/LND 10

Vinyl chloride µg/LND 0.50

Xylenes µg/LND 0.50

Total 1,3-Dichloropropene µg/LND 0.50

Total Trihalomethanes µg/LND 0.50

LCS (T3B0409-BS1) Prepared & Analyzed: 02/04/13 

Moore Twining Associates, Inc. The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
Juliane Adams, Director of Analytical Chemistry
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Project:

Project Number:

Project Manager:

Reported:

City of Lodi

1331 South Ham Lane Drinking Water

Andrew Richle

Drinking Water- EDT

02/15/13 09:32Lodi CA, 95242

2527 Fresno Street

Fresno, CA 93721

(559) 268-7021 Phone

(559) 268-0740 Fax

California ELAP Certificate #1371

Result

Reporting Spike 

Level Result

Source

%REC

%REC

Limits RPD

RPD

Limit

Notes 

Volatile Organics - Quality Control

LimitAnalyte Units

Batch T3B0409 - EPA 524.2

LCS (T3B0409-BS1) Prepared & Analyzed: 02/04/13 

µg/L 2.00 70-130Surrogate: 4-Bromofluorobenzene 96.01.92

µg/L 2.00 70-130Surrogate: Dibromofluoromethane 1072.14

µg/L 2.00 70-130Surrogate: Toluene-d8 96.51.93

1,1-Dichloroethene µg/L4.90 0.50 5.00 2070-13098.0

Benzene µg/L4.80 0.50 5.00 2070-13096.0

Chlorobenzene µg/L4.87 0.50 5.00 2070-13097.4

Toluene µg/L4.86 0.50 5.00 2070-13097.2

Trichloroethene (TCE) µg/L4.66 0.50 5.00 2070-13093.2

LCS Dup (T3B0409-BSD1) Prepared & Analyzed: 02/04/13 

µg/L 2.00 70-130Surrogate: 4-Bromofluorobenzene 99.51.99

µg/L 2.00 70-130Surrogate: Dibromofluoromethane 1022.04

µg/L 2.00 70-130Surrogate: Toluene-d8 1002.00

1,1-Dichloroethene µg/L5.01 0.50 5.00 2070-130100 2.22

Benzene µg/L4.96 0.50 5.00 2070-13099.2 3.28

Chlorobenzene µg/L5.15 0.50 5.00 2070-130103 5.59

Toluene µg/L5.08 0.50 5.00 2070-130102 4.43

Trichloroethene (TCE) µg/L4.90 0.50 5.00 2070-13098.0 5.02

Moore Twining Associates, Inc. The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
Juliane Adams, Director of Analytical Chemistry
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City of Lodi | Surface Water Treatment Facility, SANITARY SURVEY 
APPENDIX  
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Storm Drain Detectives Complete Data Set 

 

 

 

 

 

 





Table 1. Site #1: Cliff Avenue

pH D.O. (mg/L) Turbidity (NTU) TDS (uS) Nitrate (mg/L)

8-Jun-07 8 8.2 6.1 90 0

13-Jul-07 7.8 8.48 2.1 35 0

24-Aug-07 7.8 9.08 2.2 40 0

14-Sep-07 7.5 7.32 2.1 40 0

28-Sep-07 7.1 7.5 2.3 30 0

12-Oct-07 7.3 2.3 40 0

26-Oct-07 7 2.2 30 0

9-Nov-07 8.5 10.7 4.2 50 0

30-Nov-07 7.2 11.08 2.2 30 0

14-Dec-07 7.7 11.16 2.6 30 0

11-Jan-08 8.1 11.06 5.2 30 0

25-Jan-08 8.1 11.35 12.5 30 0

8-Feb-08 7.4 11.45 4 40 0

22-Feb-08 7.4 11.05 2.4 40 0

14-Mar-08 7.4 10.6 3.7 50 0

28-Mar-08 7.2 10.42 2.5 70 0

11-Apr-08 7.6 10.8 2.3 50 0

25-Apr-08 7.2 10.4 2.6 60 0

9-May-08 7.6 9.73 2.8 40 0

23-May-08 7.4 9.24 2.4 30 0

13-Jun-08 7.8 8.33 3.2 60 0

27-Jun-08 7.8 9.01 3.6 50 0

8-Aug-08 8.5 8.6 30 0

22-Aug-08 7.7 8.87 4.3 50 0

12-Sep-08 7.3 8.45 50 0

26-Sep-08 8 8.6 2.4 50 0

10-Oct-08 8 9.85 2.47 40 0

24-Oct-08 7.6 9.8 1.7 50 0

7-Nov-08 6.2 12.1 3 60

21-Nov-08 8.2 10.18 2.6 50 0

5-Dec-08 7.7 9.61 3.9 50 0

19-Dec-08 7.8 9.85 4.7 50 0

9-Jan-09 8 10.9 4.9 50 0

23-Jan-09 7.5 10.89 2.1 50 0

13-Feb-09 8 10.56 2.5 50 0

27-Feb-09 7.6 10.3 3.1 50 0

13-Mar-09 7.6 10.35 3.6 50 0

10-Apr-09 8 9.74 1.5 40 0

24-Apr-09 7.2 11.97 2.36 30 0

8-May-09 7.7 9.16 1.7 40 0

22-May-09 7.4 8.92 1.9 40 0

12-Jun-09 6.4 8.8 55

26-Jun-09 6.9 8 8.2 40

24-Jul-09 8 9.83 1.4 40

28-Aug-09 7.8 10.2 2.8 50 0

11-Sep-09 7 10.7 0.84 30 0

25-Sep-09 7.9 9.76 0.8 0 0

9-Oct-09 7.9 10.62 0.5 0 0

23-Oct-09 7.9 9.8 0.8 0 0

6-Nov-09 7 9.3 4.7 20 0

20-Nov-09 7 9.2 4.6 20 0

Constituents

Date



4-Dec-09 7.3 9.6 3.9 42 0

15-Jan-10 11.52

29-Jan-10 8.2 11.58 0

12-Feb-10 7.7 11.31 48 20 0

26-Feb-10 7.6 11.51 50 20 0

12-Mar-10 6.6 10.85 7.22 4 0

26-Mar-10 7.2 10.22 20 40 0

9-Apr-10 7.5 10.4 20 40 0

23-Apr-10 8 9.5 2.5 40 0

7-May-10 7 9.1 3.1 40 0

21-May-10 7.6 9.4 3 40 0

18-Jun-10 6.4 8.3 6.6 30

16-Jul-10 7 8.1 7.9 40

10-Sep-10 7.5 8.67 2.7 50

24-Sep-10 7 10.31 40 0

8-Oct-10 7.5 8.98 4.9 50 0

22-Nov-10 6.7 8.92 7.5 50 0

5-Nov-10 6.7 9.06 3.9 0

19-Nov-10 8.5 9.48 2.9 40 0

3-Dec-10 7 10.36 8.8 50 0

17-Dec-10 6.4 9.32 6.3 50 0.98

14-Jan-11 7.4 9.7 2.87 50 0

28-Jan-11 8 10.52 1.8 50 0

10-Feb-11 7.4 9.5 2.1 50 0.2

25-Feb-11 7.7 10.9 2.31 50 0

11-Mar-11 7.1 10.98 2.53 40 0.04

25-Mar-11 7.8 9.97 4.8 40 0

8-Apr-11 8.1 11.36 3.6 50 0.02

22-Apr-11 7.4 11.5 5.5 70 0

13-May-11 5.5 11.44 1.9 60 0

17-Jun-11 8.4 7.65 2.28 40

10-Aug-11 8.2 8.75 2.53 30 0

23-Aug-11 7.4 10.55 4.1 30 0

14-Sep-11 8.6 9 3.91 90 0

27-Sep-11 7.6 10.67 1.53 30 0

12-Oct-11 7.5 8.68 1.69 50 0.2

25-Oct-11 8.2 10.16 2.03 30 0

2-Nov-11 7.6 8.86 2.98 40 0

29-Nov-11 7.7 10.86 1.58 30 0

7-Dec-11 6.9 11.84 1.98 50 0

20-Dec-11 7.7 12.56 1.27 40 0

11-Jan-12 8 12.97 1.94 50 0

24-Jan-12 7.5 10.95 1.29 30 0

8-Feb-12 8.5 11.15 1.06 40 0

21-Feb-12 9.6 12.19 1.48 40 0

14-Mar-12 6.1 10.92 1.2 40 0

27-Mar-12 7.5 10.78 1.71 30 0

11-Apr-12 8.2 10.4 4.34 40 0

24-Apr-12 7 10.3 2.04 30 0

12-Jun-12 7.6 8.3 2.11 50 0

18-Jul-12 7.6 9.1 0.91 50 0.01

21-Aug-12 8 8.38 2.15 40 0

25-Sep-12 7.9 9.88 1.98 50 0

10-Oct-12 7.7 9.3 1.9 50 0

23-Oct-12 8.4 9.47 1.29 40 0



14-Nov-12 7.8 10.14 0.17 50 0

27-Nov-12 9.3 9.73 1.17 40 0

5-Dec-12 7.7 8.72 2.61 50 0

18-Dec-12 8.1 9.39 3.82 40 0

9-Jan-13 7.6 10.27 1.89 50 0

22-Jan-13 8.1 10.75 2.31 40 0

13-Feb-13 8.6 10.35 1.6 40 2

26-Feb-13 8 10.27 1.38 30 0

13-Mar-13 7.1 9.72 0.54 40 0.9

26-Mar-13 7.8 9.95 1.09 40 0

10-Apr-13 7.7 9.6 0.86 40 0

23-Apr-13 7.8 8.63 1.29 40 0

8-May-13 8 9.65 0.04 50 0

19-Jun-13 7.7 4.85 1.8 50 0

25-Jul-13 7.7 4.85 1.8 50 0

14-Aug-13 7.4 8.7 1.39 50 0

27-Aug-13 7.6 8.96 1.96 30 0

11-Sep-13 9 8.95 0.86 50 0

24-Sep-13 8.4 8.38 1.49 40 0

9-Oct-13 8.2 9.67 0.04 40 0

22-Oct-13 7.9 9.25 1.01 40 0

13-Nov-13 7.6 9.83 0.93 50 0

26-Nov-13 7.8 11.1 1.15 50 0

11-Dec-13 7.7 9.56 1.24 50 0

17-Dec-13 7.7 11.27 2.75 40 0

8-Jan-14 8.3 9.69 1.26 50 0

21-Jan-14 7.6 10.94 2.13 50 0

12-Feb-14 8.5 8 2.22 50 0

25-Feb-14 8.6 9 0.97 50 0

12-Mar-14 7.8 10.8 1.21 50 0

25-Mar-14 7.9 9.02 1.96 40 0

9-Apr-14 8.2 8 1.3 40 0

22-Apr-14 7.9 9 1.98 30 0

21-May-14 7.7 8.63 1.07 50 0

18-Jun-14 7.9 8.58 1.22 50 0

13-Aug-14 8.4 9 2.77 50 0

10-Sep-14 8 9.42 1.49 50 0

24-Sep-14 8 8.12 1.82 60 0

15-Oct-14 7.8 9.6 2.32 60 0

5-Nov-14 7.6 9.98 2.17 60 0.01

19-Nov-14 7.6 9.5 1.1 60 0

3-Dec-14 8.3 9.59 2.95 60 0

17-Dec-14 7.8 12.9 0.03 70 0

14-Jan-15 7.3 10.5 3.3 75 0

28-Jan-15 8.1 11.04 1.24 60 0.2

11-Feb-15 7.8 10.76 15.22 60 0

25-Feb-15 7.9 11.92 2.34 60 0

11-Mar-15 7.7 10 1.31 60 0

25-Mar-15 8.1 10.92 1.89 60 0

8-Apr-15 8 10.5 2.88 60 9.5

25-Apr-15 8.1 10.92 1.89 60 0

Min 5.50 4.85 0.03 0.00 0.00

Max 9.60 12.97 50.00 90.00 0.95

Mean 7.73 9.85 3.71 44.73 0.14



Table 2. Site #2: Casa del Lodi

pH D.O. (mg/L) Turbidity (NTU) TDS (uS) Nitrate (mg/L)

24-Aug-07 7.2 9 2.42 40 0

14-Sep-07 7.7 8.02 1.5 30 0

28-Sep-07 7.1 7.6 3.2 40 0

12-Oct-07 7.1 4.1 40 0

26-Oct-07 7.3 2.1 30

9-Nov-07 8.4 10.48 10.4 40 0

30-Nov-07 7.3 10.6 2.9 30 0

14-Dec-07 7.5 10.94 1.7 30 0

11-Jan-08 7.8 11.05 6.2 30 0

25-Jan-08 7.8 11.3 12.2 40 0

8-Feb-08 7.7 11.6 3.7 40 0

22-Feb-08 7.9 10.85 2.8 40 0

14-Mar-08 7.2 10.7 2.4 50 0

28-Mar-08 7.1 10.62 3.6 40 0

11-Apr-08 7.4 9.95 2.9 50 0

25-Apr-08 7.2 10.12 2.7 60 0

9-May-08 7.4 9.15 2.6 30 0

23-May-08 7.2 8.96 2.7 40 0

22-Aug-08 7.2 8.18 4.6 50 0

12-Sep-08 7.3 8.3 50 0

26-Sep-08 7.8 8.25 3.8 40 0

10-Oct-08 7.7 8.45 2.53 30 0

24-Oct-08 7.5 8.45 2.4 50 0

7-Nov-08 5.9 11.89 10.8 50

21-Nov-08 8.1 10.1 2.1 50 0

5-Dec-08 7.5 9.2 4.9 50 0

19-Dec-08 7.8 9.98 7.7 50 0

9-Jan-09 7.5 10.87 4.2 50 0

23-Jan-09 7.3 10.47 2.5 50 0

13-Feb-09 8 10.28 4.8 50 0

27-Feb-09 7.7 10.03 3.5 50 0

13-Mar-09 7.8 10.11 4.2 50 0

10-Apr-09 7.4 9.27 4.1 40 0

24-Apr-09 6.8 10.1 2.38 30 0

8-May-09 7.6 8.46 2.2 40 0

22-May-09 7.5 8.62 2.1 40 0

14-Aug-09 7.8 9.7 70 44 0

25-Sep-09 7.9 7 0.8 0 0

9-Oct-09 7.9 9.94 0.9 0 0

23-Oct-09 7.9 9.8 0.8 0 0

6-Nov-09 6.9 9.3 4.7 20 0

20-Nov-09 7 9.3 4.6 20 0

4-Dec-09 7.4 9.3 3.5 40 0

15-Jan-10 11.55

29-Jan-10 7.8 11.59 0

10-Feb-10 6.9 9.35 1.48 50 0.2

12-Feb-10 7.8 10.89 49 20 0

26-Feb-10 7.7 11.23 50 20 0

26-Mar-10 7.3 10.23 20 40 0

9-Apr-10 7.4 10.41 20 40 0

7-May-10 7 9.2 2.1 40 0

Date

Constituents



10-Sep-10 7.4 8.46 50 0

24-Sep-10 6.9 6.77 40 20 0

8-Oct-10 7.6 8.53 38.2 50 0

22-Oct-10 7.8 9.06 3.2 50 0

5-Nov-10 6.7 8.82 3 0

19-Nov-10 8.4 9.4 2.9 40 0

3-Dec-10 5.5 10.05 4.6 50 0

17-Dec-10 7.8 8.56 2.5 40 0

14-Jan-11 7.6 9.82 2.78 40 0

28-Jan-11 8.7 11.77 4.7 40 0

25-Feb-11 8.8 11.88 7.6 40 0

11-Mar-11 7.4 10.13 2.56 40 0.08

25-Mar-11 8.9 11.16 6.68 30 0

8-Apr-11 7.9 11.2 3.53 50 0.02

22-Apr-11 7.1 11.6 3.21 50 0

13-May-11 8.2 11.47 40 0

10-Aug-11 8.2 8.95 1.44 30 0

23-Aug-11 7.2 10.2 1.68 30 0

14-Sep-11 8.4 9.3 4.01 50 0

27-Sep-11 7.4 10.15 2.5 40 0

12-Oct-11 6.9 8.4 1.52 40 0

25-Oct-11 8.1 10.22 2 30 0

2-Nov-11 7.8 8.71 2.44 40 0

29-Nov-11 8.1 11.35 2.1 30 0

7-Dec-11 6.9 11.16 1.83 40 0

20-Dec-11 7.5 12.51 1.3 40 0

11-Jan-12 8.1 13.2 2.55 40 0

24-Jan-12 7.8 11 1.29 30 0

8-Feb-12 8.1 10.42 1.43 40 0

21-Feb-12 9.3 11.98 1.33 40 0

14-Mar-12 6.2 10.09 2.57 40 0

27-Mar-12 7.2 10.75 1.7 30 0

11-Apr-12 8.9 9.95 9.31 40 0

12-Jun-12 7.8 8.13 2.17 40 0

18-Jul-12 7.6 8.8 1.62 50 0

25-Sep-12 8.4 9.75 2.1 50 0

10-Oct-12 7.6 9.61 1.19 50 0

23-Oct-12 8.3 10.13 1.44 50 0

14-Nov-12 7.3 10.28 1.22 60 0

27-Nov-12 7.8 9.61 2.08 40 0

27-Nov-12 8.3 9.71 3.68 40 0

5-Dec-12 7.4 8 1.68 50 0

9-Jan-13 7.4 10.93 1.99 50 0

22-Jan-13 7.9 10.65 1.98 40 0

13-Feb-13 8.2 10.6 1.6 40 0

13-Mar-13 7.7 9.86 0.54 50 0

26-Mar-13 7.9 9.3 1.1 40 0

10-Apr-13 7.8 7 1.26 40 0

23-Apr-13 7.9 8.65 1.59 40 0

8-May-13 8.2 9.5 1.11 50 0

19-Jun-13 7.7 5.35 1.27 40 0

25-Jul-13 7.7 5.35 1.27 40 0

14-Aug-13 7.4 8.09 1.05 50 0

27-Aug-13 7.9 8.96 2.13 30 0

11-Sep-13 8.8 8.76 1.73 50 0



24-Sep-13 8.5 9.09 1.35 40 0

9-Oct-13 8.5 9.73 2.5 40 0

22-Oct-13 7.8 8 1.55 40 0

13-Nov-13 7.8 10.04 0.9 50 0

26-Nov-13 7.8 10.56 0.94 50 0

11-Dec-13 7.8 10.04 1.12 50 0

17-Dec-13 7.8 9.8 1.44 40 0

8-Jan-14 8.2 9.74 1.66 50 0

21-Jan-14 7.8 10.71 0.79 50 0

12-Feb-14 8.2 7 1.66 50 0

25-Feb-14 8 8.5 0.05 50 0

25-Feb-14 8 9.25 2.02 40 0

12-Mar-14 7.8 10.68 1.56 50 0

9-Apr-14 8.1 8 1.23 50 0

22-Apr-14 8.1 9 2.1 30 0

21-May-14 7.8 8.94 1.07 50 0

18-Jun-14 7.9 8.79 1.72 50 0

13-Aug-14 8.2 7 1.36 50 0

27-Aug-14 8 9.1 1.77 60 0

10-Sep-14 8.2 9.32 1.58 60 0

24-Sep-14 8 9.2 2 50 0

15-Oct-14 7.7 9.51 2.28 60 0

5-Nov-14 7.6 9.82 6.98 60 0

19-Nov-14 8.1 9.45 1.43 60 0

3-Dec-14 8.5 9.37 9.27 60 0

17-Dec-14 7.6 9.56 3.57 60 0

14-Jan-15 7.4 10.3 1.47 60 0

28-Jan-15 8 11.3 1.12 60 0

11-Feb-15 8.3 11.02 7 60 0

25-Feb-15 8 11.5 1.9 50 0

11-Mar-15 8.8 13.8 1 60 0

25-Mar-15 8 10.94 1.89 50 0

8-Apr-15 7.7 10.5 2.93 60 10.5

25-Apr-15 8 10.94 1.89 50 0

Min 5.50 5.35 0.05 0.00 0.00

Max 9.30 13.80 70.00 60.00 1.05

Mean 7.79 9.72 5.27 42.80 0.10

Table 3. Site #5: 1050 N Lincoln Avenue

pH D.O. (mg/L) Turbidity (NTU) TDS (uS) Nitrate (mg/L)

9-Nov-07 6.9 8.32 3.2 40 0

14-Dec-07 8.1 10.3 10 70 0

11-Jan-08 7.7 8.95 7.9 70 0

8-Feb-08 8.5 9.6 13.1 40 0

22-Feb-08 7.7 8.61 5.7 40 0

14-Mar-08 7.4 9.6 40 0

28-Mar-08 7.5 9.57 8.4 50 0

11-Apr-08 7.8 7.62 3.4 30 0

25-Apr-08 7 9.47 4.5 50 0

9-May-08 7.1 9.4 6 50 0

22-Aug-08 7.6 7 9.6 50

12-Sep-08 6.8 7.25 0 20

Date

Constituents



24-Oct-08 7.9 10.3 11.5 50

7-Nov-08 5.6 9.4 5.1 50

21-Nov-08 7.5 10.6 10.1 50

5-Dec-08 7.5 11 2.4 50

19-Dec-08 8.5 12.6 11.3

9-Jan-09 8.1 7.2 7.4 40

13-Feb-09 6.4 11.1 8.3 50

27-Feb-09 7.6 11.35 59.4 50

13-Mar-09 6.7 10.8 9.9 50

10-Apr-09 6.3 11.3 13.1 40

24-Apr-09 7.7 10.8 2.7 50

8-May-09 7.1 10.13 3.6 50 0

22-May-09 6.5 10.36 3.4 40 0

Min 5.60 7.00 0.00 20.00 0.00

Max 8.50 12.60 59.40 70.00 0.00

Mean 7.34 9.71 9.18 46.67 0.00

Table 4. Site #6A: Pigs Lake, Lodi Lake Park

pH D.O. (mg/L) Turbidity (NTU) TDS (uS) Nitrate (mg/L)

14-Mar-08 7.6 9.6 3.1 50

Table 5. Site #6B: Pigs Lake, Lodi Lake Park

pH D.O. (mg/L) Turbidity (NTU) TDS (uS) Nitrate (mg/L)

14-Mar-08 7.8 9.39 3.2 50

Table 6. Site #7: RV Area, Lodi Lake Park

pH D.O. (mg/L) Turbidity (NTU) TDS (uS) Nitrate (mg/L)

14-Sep-07 7.8 2.7 40 0

28-Sep-07 7.5 9.15 4.5 50 0

26-Oct-07 7.7 7.8 4.7 90

9-Nov-07 7.8 8.5 3.9 50

14-Dec-07 9.4 11.52 3 40 0

11-Jan-08 7.6 8.5 10.1 70 0

25-Jan-08 8.5 10.96 6.8 0 0.25

8-Feb-08 8 9.27 16.1 40 0

8-Feb-08 7.7 11.24 16 30 0

22-Feb-08 8.5 10.68 3.1 40 0.04

28-Mar-08 7.5 9.58 13.65 40 0

25-Apr-08 7.1 7.68 3.2 40 0

13-Jun-08 7.8 7.05 2.8 60 0

27-Jun-08 7.6 8.65 3.4 50 0

8-Aug-08 7.5 6.8 2.29 60

22-Aug-08 8.3 8 2.47 30 0

12-Sep-08 7.5 7.11 1.63

24-Oct-08 7.1 11.16 2.58 40 0

7-Nov-08 7.6 9.6 3.67 60 0

Date

Constituents

Date

Constituents

Date

Constituents



21-Nov-08 7.8 10.17 2.11 30 0

5-Dec-08 8.5 10.73 3.27 70 0

19-Dec-08 7.8 11.22 3.09 40 0

9-Jan-09 7.9 11.59 2.35 70 0

23-Jan-09 8.2 10.45 50 0

13-Feb-09 9 10.87 8.77 40 0

27-Feb-09 8.2 3.3 50 0.1

13-Mar-09 8.8 11.35 2.18 40 0

10-Apr-09 7.5 9.55 2.45 40 0

8-May-09 7.2 10 5.5 40 0

22-May-09 8.1 8.9 3.55 30 0

12-Jun-09 7 8.8 4.4 55

26-Jun-09 6.3 7.4 4.2 50

10-Jul-09 7.6 8.7 50

24-Jul-09 7.8 9.54 1.5 50

14-Aug-09 6.4 8 1.58 40 0

11-Sep-09 7 9.7 3.9 30 0

25-Sep-09 7.8 8.5 3.2 40 0

9-Oct-09 8.9 7.1 40 0

23-Oct-09 7.8 9.11 40 0

6-Nov-09 9.21 7.7 30 0

20-Nov-09 7.8 9.35 40 0

4-Dec-09 7.7 10.66 2.4 30 0

18-Dec-09 8 10.24 2.3 40 0

15-Jan-10 8 11.5 1.64 30 0

29-Jan-10 7.9 9.92 1.3 40 0

26-Feb-10 7.9 9.4 14.8 30 0

12-Mar-10 8.2 10.4 30 0

26-Mar-10 7.5 10.4 1.2 40

9-Apr-10 7.6 10.44 0.5 40 0

7-May-10 7.1 10.84 2.9 0

10-Sep-10 7.2 8.93 4.1 40

24-Sep-10 6.9 9.6 50 0

8-Oct-10 7.6 8.4 4.6 40

5-Nov-10 7.8 9.3 2 40 0.04

19-Nov-10 7.4 9 3.1 40

3-Dec-10 6 6 80

17-Dec-10 7.4 9.6 6.3 50 0.02

14-Jan-11 8.5 2.46 50 0

28-Jan-11 7 11 1.85 40 0

10-Feb-11 7.3 1.4 40 0

25-Feb-11 8.1 11.4 3.97 50 0

13-May-11 7.8 2.02 40 0

10-Aug-11 7.4 9.2 2.04 40 0.13

23-Aug-11 6.4 8.96 1.67 40 0

14-Sep-11 7 7.43 1.02 50 0.02

27-Sep-11 7.5 10.42 1.38 40 0

12-Oct-11 6.5 8.4 2.68 30 0.1

25-Oct-11 11.26 1.55 30 0

2-Nov-11 7.1 8.65 6.94 40 0.76

29-Nov-11 7.9 10.54 2.11 30 0

7-Dec-11 7.4 10.04 1.69 40 0

20-Dec-11 7.5 13.4 1.27 40 0

11-Jan-12 7 12.23 1.09 20 0

24-Jan-12 9.3 11.25 1.51 30 0



24-Jan-12 9.3 12.35 1.1 30 0

8-Feb-12 7.5 8.81 7.89 20 0

14-Mar-12 8 9 1.73 50 0

27-Mar-12 7.1 10.74 2.3 30 0

11-Apr-12 7.4 8.82 2.67 40 0

12-Jun-12 7.3 8.67 1.53 40 0

18-Jul-12 7.3 8.5 3.13 50 0.01

21-Aug-12 7.5 7.5 2.39 50 0.02

25-Sep-12 7.4 9.42 1.13 50 0.02

10-Oct-12 7.5 9.13 1.47 50 0

23-Oct-12 7.4 8.64 3 50 0.02

14-Nov-12 7.4 8.6 1.59 60 0

27-Nov-12 7.8 8.9 2.12 50 0

5-Dec-12 7.6 8.42 1.6 50 0

18-Dec-12 7.2 9.3 1.68 50 0.05

9-Jan-13 7.6 1.55 50 0.025

22-Jan-13 7.7 10.94 0.8 50 0

13-Feb-13 7.7 11.2 10.3 40 0.04

26-Feb-13 7.7 10 1.27 40 0

13-Mar-13 7.8 9.72 0.84 40 0

26-Mar-13 7.8 9.34 2.16 50 0

10-Apr-13 7.4 11.6 0.71 40 0

23-Apr-13 7.6 9.05 0.09 70 0

8-May-13 7.4 12.64 40 0

19-Jun-13 7.8 9.81 2.1 50 0

25-Jul-13 7.4 8.13 1.61 50 0

14-Aug-13 8 8.5 7.41 40 0

27-Aug-13 7.7 9.78 1.4 50 0

11-Sep-13 7.8 8.6 1.04 50 0

24-Sep-13 7.4 8.77 1.69 50 0

9-Oct-13 8.1 9.6 1.89 40 0

22-Oct-13 7.5 9.49 1.01 50 0

13-Nov-13 8.2 10.66 1.77 40 0

26-Nov-13 8.4 10.23 1.1 50 0

11-Dec-13 8.3 10.75 1.47 60 0

17-Dec-13 8 7.9 1.63 50 0

8-Jan-14 7.7 9.47 1.28 50 0

21-Jan-14 8 9 0.58 50 0

12-Feb-14 7.6 8.69 2.11 50 0

25-Feb-14 7.6 8.1 7.42 50 0

12-Mar-14 7.5 9.3 2.02 50 0

25-Mar-14 7.6 9 1.28 50 0

9-Apr-14 7.4 9.7 3.38 50 0

22-Apr-14 7.9 9.3 1.41 50 0

21-May-14 8.3 9 2.32 50 0

18-Jun-14 8 8.51 5.79 50 0

13-Aug-14 7.9 8.36 1.82 50 0

27-Aug-14 8.4 10.45 2.12 50 0.04

10-Sep-14 8 9.59 1.41 50 0

24-Sep-14 7.8 9.55 2.06 60 0

15-Oct-14 8 9.35 1.54 50 0

5-Nov-14 7.6 10.5 2.13 60 0

19-Nov-14 8.6 10.17 1.81 60 0

3-Dec-14 7.5 9.1 3.56 60 0

17-Dec-14 8.2 9.65 2.32 60 0



15-Jan-15 8.1 10.31 1.37 60 0

28-Jan-15 8.7 11.46 4.89 60 0

11-Feb-15 7.7 11.4 2.55 60 0.5

25-Feb-15 7.2 10.75 2.05 60 0

11-Mar-15 7.4 10.02 1.66 50 0

25-Mar-15 7.8 9.73 1.87 60 0

8-Apr-15 7.9 9.72 1.66 60 0

25-Apr-15 7.8 9.73 1.87 60 0

Min 6.00 7.40 0.09 20.00 0.00

Max 9.30 13.40 14.80 80.00 0.76

Mean 7.64 9.61 2.75 45.79 0.02

Table 7. Site #7A: Laurel Avenue

pH D.O. (mg/L) Turbidity (NTU) TDS (uS) Nitrate (mg/L)

14-Sep-07 7.6 2.7 50 0

28-Sep-07 7.8 8.57 4.8 50 0

8-Aug-08 7.4 6.72 5.32 60

12-Sep-08 7.4 6.8 2.73

26-Sep-08 8.8 10.1 2.94 40 0

24-Oct-08 7.8 11.2 5.17 40 0

10-Apr-09 7.5 9.6 1.7 40 0

24-Apr-09 7.5 7.92 2.2 40 0

8-May-09 7.6 10.3 7.4 40 0

14-Aug-09 7.4 8 5 50 0

11-Sep-09 6.5 10.5 1.5 40 0

6-Nov-09 7.4 8.83 3.4 30 0

8-Apr-11 7.4 11.5 4.05 50 0

Table 8. Site #8: Lodi Lake near SWTF

pH D.O. (mg/L) Turbidity (NTU) TDS (uS) Nitrate (mg/L)

28-Mar-08 8.2 11.4 3.1 50 na

14-Sep-07 7.5 8.02 1.33 70 0

28-Sep-07 8 6.55 2.36 40 0

11-Jan-08 7.8 12.4 13.4 60 0

22-Feb-08 7.8 9.28 14 80 0.06

22-Aug-08 8.6 8.22 4 40 0

21-Nov-08 7.8 2.08 200 0.33

19-Dec-08 7.8 8.73 15.2 200 0

9-Jan-09 7.8 9.37 2.49 460 0.2

23-Jan-09 7.9 10.5 40 0.1

13-Feb-09 8.6 10.26 12.2 100 0

27-Feb-09 8.3 4.35 100 0.06

24-Apr-09 7.6 7.79 2.8 50 0

22-May-09 8.1 7.92 2.69 30 0

20-Nov-09 7.7 8.9 110 0.09

4-Dec-09 8.7 6.2 4.3 240 0.88

18-Dec-09 7.8 8.28 1.9 240 0.09

15-Jan-10 7.35 9.96 9 40 0

29-Jan-10 7.8 5.8 200 0.3

Date

Constituents

Date

Constituents



26-Feb-10 7.4 8.47 18.6 100 0.12

12-Mar-10 8.6 10.1 30 0

26-Mar-10 7.5 9.53 1.48 40 0

9-Apr-10 7.9 9.8 1.89 40

23-Apr-10 7.7 8.6 8.7 40 0

7-May-10 7.4 10 2.05 40 0

24-Sep-10 8.2 9.9 50 0

22-Oct-10 7.2 8.62 2.3 60 0

5-Nov-10 7.8 8.4 3.2 60 0

19-Nov-10 7.1 8.3 2.3 90

3-Dec-10 8.4 9.57 5.1 50

17-Dec-10 7.3 9.55 3.12 80 0

14-Jan-11 8.6 10.47 3.42 50 0

28-Jan-11 7 11.1 5.24 70 0

10-Feb-11 7.3 7 1.77 270 0

25-Feb-11 7.8 11.6 11.7 70 1

11-Mar-11 7.8 11.3 2.52 50 0

25-Mar-11 8 10.8 9 5 0

8-Apr-11 8 11.3 5.48 50 0

22-Apr-11 7.6 10.4 4.71 50 0.02

13-May-11 7.6 10.6 2.15 40 0

14-Sep-11 7.1 7.68 2.74 50 0.01

12-Oct-11 6.4 8.17 2.64 40 0.1

25-Oct-11 8.3 11.29 1.78 30 0

2-Nov-11 7.4 13 2.72 60 0

29-Nov-11 7.9 10.68 2.21 30 0

7-Dec-11 6.3 10.4 2.53 50 0

11-Jan-12 7.6 9 2.33 40 0

24-Jan-12 8.9 1.52 30 0

8-Feb-12 7.2 9.7 5 70 1

13-Mar-12 7.1 9.68 2.98 50 0.025

27-Mar-12 7.2 11.02 2.19 30 0

11-Apr-12 7.5 8.85 4.4 1000 1

12-Jun-12 7.5 9.75 1.84 40 0

18-Jul-12 7.4 9.65 7.24 60 0

10-Oct-12 7.8 9.3 2.31 120 0

23-Oct-12 7.9 8.4 4.2 50 0

14-Nov-12 7.8 9.63 2.44 50 0

27-Nov-12 7.9 8.68 2.45 40 0

5-Dec-12 7.7 7.55 1.47 50 0

18-Dec-12 7.7 10.21 2.98 50 0

9-Jan-13 7.7 10 3.7 40 0

22-Jan-13 7.9 11.05 3.1 50 0

26-Feb-13 8.2 7.6 3.45 50 0

13-Mar-13 7.9 9.64 3.38 0

26-Mar-13 7.6 9.80 2.75 50 0

10-Apr-13 7.3 8.31 13.9 50 0.025

23-Apr-13 7.9 9.48 4.03 50 0

8-May-13 7.6 8.50 2.35 50 0

19-Jun-13 7.8 8.80 2.34 70 0

25-Jul-13 7.4 6.40 2.61 50 0

14-Aug-13 6.9 9.41 2.57 50 0

27-Aug-13 8.4 10.20 4.03 50 0

11-Sep-13 7.6 9.00 3.55 50 0

24-Sep-13 7.7 7.89 2.82 50 0



9-Oct-13 8.5 8.97 2.81 60 0

22-Oct-13 7.9 9.09 2.11 50 0

13-Nov-13 7.5 8.73 4.79 50 0

26-Nov-13 7.5 8.70 1.4 40 0

11-Dec-13 7.7 10.6 1.11 70 0

17-Dec-13 8.2 7.3 3.8 60 0

8-Jan-14 8 11.1 3.89 50 0

21-Jan-14 7.8 8.04 2.95 50 0

12-Feb-14 7.8 9.63 4.8 210 0

25-Feb-14 8.6 8.9 4.61 40 0

12-Mar-14 8.3 8.7 6.89 60 0

25-Mar-14 8.1 8.98 3.14 50 0

9-Apr-14 8.1 8 3.1 50 0

22-Apr-14 8.5 9.5 2.09 50 0

21-May-14 8.5 8.47 5.24 60 0

18-Jun-14 9 8 11.1 50 0

13-Aug-14 8.7 9.15 4.35 60 0.2

27-Aug-14 9.1 10.68 5.7 60 0.44

10-Sep-14 9.3 11.41 5.51 60 1.1

24-Sep-14 8.7 9.38 3.2 60 0

15-Oct-14 8.9 11.1 2.86 70 0

5-Nov-14 7.5 9.81 2.33 60 0

19-Nov-14 8 9.97 3.85 50 0

3-Dec-14 7.3 9.62 5.2 70 0

17-Dec-14 8.1 10.37 2.84 40 0

14-Jan-15 6.9 10.1 4.9 60 0

28-Jan-15 8.3 11.1 2.36 60 0

11-Feb-15 7.1 6.12 23.8 190 0

11-Feb-15 7.1 9.56 18.1 182 0

25-Feb-15 8 8.6 3.23 400 0

11-Mar-15 7.6 12.22 1.9 60 0

25-Mar-15 8 10.53 2.34 60 0

8-Apr-15 7.4 9.85 5.39 70 0

25-Apr-15 8 10.53 2.34 60 0

Min 6.30 5.80 1.11 5.00 0.00

Max 9.30 13.00 23.80 1000.00 1.10

Mean 7.83 9.40 4.53 83.71 0.07

Table 9. Site #9: Above WID Dam

pH D.O. (mg/L) Turbidity (NTU) TDS (uS) Nitrate (mg/L)

6-Nov-09 7.7 9.4 0.3 30 0

6/8/2007 8.1 8.33 4.9 30 0

13-Jul-07 7.6 8.2 2.4 40 0

21-May-10 7.9 9.3 2.9 40 0

10-Oct-12 7.9 9.5 0.4 30 0

14-Nov-12 7.7 10.49 1.51 50 0

5-Dec-12 7.6 7.7 1.62 50 0

9-Jan-13 7.6 2.77 50 0

13-Mar-13 7.1 9.65 0.91 30 0

26-Mar-13 7.4 10.28 0.72 50 0

Min 7.10 7.70 0.30 30.00 0.00

Max 8.10 10.49 4.90 50.00 0.00

Date

Constituents



Mean 7.66 9.21 1.84 40.00 0.00

Table 10. Site #9A: Below WID Dam

pH D.O. (mg/L) Turbidity (NTU) TDS (uS) Nitrate (mg/L)

14-Sep-07 7.8 8.6 1.51 50 0

28-Sep-07 7.9 8.12 2.14 50 0

19-Oct-07 8.2 9.72 50 0

26-Oct-07 7.8 9.9 3.2 50 0

9-Nov-07 7.8 10.04 3.23 50

16-Nov-07 7.7 10.13 50 0

14-Dec-07 8.5 10.3 1.03 40 0

11-Jan-08 7.7 10.33 4.37 40 0

25-Jan-08 7.5 10 13.3 50

8-Feb-08 11.2 2.9 40 0

22-Feb-08 10.5 2.32 50 0

22-Feb-08 10.65 0

14-Mar-08 7.1 9.64 2.24 0

28-Mar-08 8.1 10.14 3.25 40 0

11-Apr-08 8 0

25-Apr-08 7.6 9.96 1.79 30 0

9-May-08 8.2 9.9 18 40 2

23-May-08 8.1 9.15 1.92 30 0

13-Jun-08 7.9 8.42 2.85 70

27-Jun-08 7.6 8.95 2.8 70 0

8-Aug-08 8.5 7.82 30 0

22-Aug-08 7.6 6.78 9.1 48

12-Sep-08 7 6.72 0 20

26-Sep-08 8.7 9.5 2.24 30 0

10-Oct-08 8.3 10 50

24-Oct-08 8 9.5 3.4 50

7-Nov-08 5.6 9.5 10.9 50

21-Nov-08 7.8 10.5 7.7 50

5-Dec-08 7.8 10.3 4.3 50

19-Dec-08 8.5 9.85 40 50

9-Jan-09 8.1 7.6 7.4 40

23-Jan-09 7.5 11.25 16.8 40

13-Feb-09 6 11.8 8.4 50

27-Feb-09 8 9.79 20.3 60

13-Mar-09 7.3 9.6 9.6 50

10-Apr-09 6.3 9.27 5.9 40

24-Apr-09 7.1 9.43 4 50

8-May-09 7.2 9.04 3.2 50 0

22-May-09 7.1 11.2 2.7 40 0

12-Jun-09 6.9 8.8 3.4 60

26-Jun-09 6.4 7.8 3.6 40

24-Jul-09 8.1 9.27 2.1 40

14-Aug-09 8 9.2 10 50 0

28-Aug-09 7.8 10.24 2.3 40 0

11-Sep-09 6.9 10.36 1.8 30 0

25-Sep-09 7.8 9 3.5 40 0

9-Oct-09 10.17 24.7 40 0

23-Oct-09 7.6 10.16 40 0

6-Nov-09 7.7 8.3 6.6 40 0

Date

Constituents



20-Nov-09 8.2 9.8 11.8 40 0

4-Dec-09 8 10.2 1.72 40

15-Jan-10 8.1 3.37 6.03

29-Jan-10 8.4 3.3 3 50

12-Feb-10 6.5 9.67 4.7 50

26-Feb-10 7.3 8.4 5.8 30 0.09

12-Mar-10 6.9 10.96 7.92 30 0

26-Mar-10 8.2 10.8 2.3 40

9-Apr-10 6.8 9.2 5.1 40

23-Apr-10 6.9 9.5 6 40 0

7-May-10 7.8 10.3 2.49 40 0

21-May-10 5.7 10.3 2.1 50 0

16-Jul-10 7.1 9.67 40 0

10-Sep-10 7.1 8.49 50 0

24-Sep-10 7.4 10.18 50 0

8-Oct-10 7.3 9.4 9.5 40

22-Oct-10 7.9 8.5 4.6 50

19-Nov-10 7.6 8.6 4.1 40

3-Dec-10 5 6 40

17-Dec-10 8.1 10.5 9.4 50

14-Jan-11 8.5 6.3 40

10-Feb-11 8.4 10.3 6.04 60

25-Feb-11 8.5 10 5.76 50

11-Mar-11 7.8 11.4 7.08 40 0

26-Mar-11 7.8 9.85 7.36 50 0

8-Apr-11 7 8.65 3.59 40 0

22-Apr-11 6.7 8.3 2.64 50 0

13-May-11 8.5 8.8 4.36 0

17-Jun-11 8.1 9.8 2.9 40

23-Aug-11 7.8 8.5 2.54 40 0

14-Sep-11 7.4 9.58 1.76 50 0

27-Sep-11 7.6 10.95 1.69 30 0

27-Sep-11 7.1 9.32 3.14 40 0

12-Oct-11 8.1 7.42 2.61 40 0

25-Oct-11 7.5 7.63 2.2 30 0

29-Nov-11 7.7 9.1 1.67 40 0

20-Dec-11 7.5 12.34 1.3 40 0

11-Jan-12 7.5 7.34 11.86 40

24-Jan-12 7 7.56 7.5 40

21-Feb-12 8.2 12.35 1.15 40 0

11-Apr-12 8.2 9.6 3.3 40

24-Apr-12 7 9.37 0.89 30 0

9-May-12 7.4 7.5 4.2 50

9-May-12 7.4 7.5 4.2 50

12-Jun-12 7.6 8 1.1 40 0.1

18-Jul-12 7.6 8.2 0.92 50 0

25-Sep-12 7 9.14 8.33 50 0

23-Oct-12 7.6 9.03 2.62 60 0

27-Nov-12 7.7 9.47 1.73 50 0

27-Nov-12 7.5 10.15 1.34 50 0

22-Jan-13 7.9 10.8 0.58 50 0

26-Feb-13 7.6 10.39 0.9 40 0

23-Apr-13 7.8 9.2 4.1 40 0

19-Jun-13 7.8 8.6 1.11 40 0

25-Jul-13 7.8 8.6 1.11 40 0



14-Aug-13 8.4 8.23 0.83 40 0

27-Aug-13 7.9 9 2 60 0

11-Sep-13 8.3 8.82 1.55 50 0

24-Sep-13 7.8 9.26 1.8 50 0

9-Oct-13 7.6 10.52 2.19 50 0

22-Oct-13 8.2 7.9 1.6 50 0

13-Nov-13 7.7 10.4 1.18 50 0

26-Nov-13 9 8.42 1.66 50 0

11-Dec-13 8.1 10.66 1.04 50 0.025

17-Dec-13 7.4 11.59 0.97 60 0

8-Jan-14 8 11.44 0.7 50 0

21-Jan-14 8.1 9.87 1.58 40 0

12-Feb-14 8 10.59 2.42 50 0

25-Feb-14 8.3 9.15 1.14 40 0

12-Mar-14 7.2 8.89 1.61 50 0

25-Mar-14 8.1 9.7 1.4 50 0

9-Apr-14 7.8 8.89 2.22 50 0

22-Apr-14 7.6 9.3 1.88 60 0

21-May-14 8.3 8.86 1.3 50 0.02

18-Jun-14 7.9 9 2.9 50 0

13-Aug-14 7.8 8.69 1.32 60 0

27-Aug-14 8.4 9.53 1.93 60 0

10-Sep-14 8 9.27 1.34 50 0

24-Sep-14 7.7 7.68 2.12 60 0

15-Oct-14 7.6 9.66 2.2 60 0

5-Nov-14 8.3 10.55 0.57 50 0

19-Nov-14 7.7 10.3 1.87 60 0

3-Dec-14 7.6 10.11 1.99 50 0

17-Dec-14 7.9 10.2 2.45 60 0

15-Jan-15 7.8 11.64 2.53 60 0

28-Jan-15 7.8 10.7 1.45 60 0

11-Feb-15 8.3 11.2 4.38 60 0.88

25-Feb-15 8.1 12.45 3.44 50 0

11-Mar-15 6.9 10.45 1.57 50 0

25-Mar-15 8 10.25 1.66 50 0

8-Apr-15 7.5 8 2.23 70 0

25-Apr-15 8 10.25 1.66 50 0

Min 5.00 3.30 0.57 30.00 0.00

Max 9.00 12.45 24.70 70.00 0.88

Mean 7.63 9.45 3.73 46.82 0.01





City of Lodi | Surface Water Treatment Facility, SANITARY SURVEY 
APPENDIX  

 

 

  

    

 Appendix I 

Standard Operating 

Procedure #011 

 

   

 





Rev 2                         SOP #011 Page 1                                     Last Revision Date 3/16/15 

 

 

 

City of Lodi Water Treatment Plant 

Standard Operating Procedure #011 
 

Operation Response to Water Quality Changes 
PURPOSE 

This procedure should be used to help the operations staff treat changes in water quality at the 

raw water source. These parameters include but are not limited to Total Organic Carbon (TOC), 

coliform, turbidity, color or pH. 

 

OBJECTIVE 

The objective of this SOP is to determine if additional treatment is required due to the 

degradation in water quality. Below is a list of standard raw water quality parameters and normal 

range.  If parameter is outside the acceptable action level the operator should follow the 

procedure below. 

 

STANDARD RAW WATER QUALITY 

Constituent  Normal Range Action Level Action Level 

TOC mg/L 1.5-2.5  See SCV See SCV 

Streaming Current, SCV 300-500  <300 >500 

Color, SU 20-40 N/A >40 

pH, SU 6.5-8.5 <6.5 >8.5 

Turbidity, NTU 2.0-4.0  N/A >10 
Note:  

1. Streaming Current Value (SCV) determined by optimal coagulant dosing resulting from jar testing. 

2. Coliform results are made available a minimum 18 hrs. after testing. Historically coliform levels increase 

during and days after rain/runoff events.  

 

PROCEDURE 

 During daily analysis of raw water, if any online or grab sample reaches a value 

outside the acceptable range (determined by historical data), the operator will need 

to implement this action plan. 

1 Resample and verify on-line instruments with grab samples: Turbidity, Color etc.  

2 If abnormal water quality outside the typical range is observed, increase or decrease 

chemicals ACH or pre-chlorination (Operator determination). During rain/runoff events 

an increase to Combined Filter Effluent (CFE) chlorine demand can be observed, increase 

post-chlorination if required (Operator determination). Call CPO for assistance, if 

needed.  

3 Monitor water quality after chemical adjustments (Wait for reaction to take place) 15min. 

4 Document on laboratory data sheet and operator log all chemical adjustments and plant 

responses. 

5 If treatment is not responding, plant shut down may be required. See short-term plant 

shutdown SOP. Call CPO 
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REFERENCES 

SWTF Operations Plan and O&M Manual, HDR Engineering, Revised March 2015 

City of Lodi, Laboratory Data Sheet, March 2013 

Chemtrec SCM O&M Manual, Version 120224 JC 

City of Lodi- Stage 2 Disinfection/Disinfection Byproduct Plan, August 2012 

 

QUALITY ASSURANCE/ CONTROL 
 

Turbidity 

Raw water turbidity along with all other turbidity sample points are to be measured every 15 

min. Daily grab sample is analyzed and compared for accuracy. 

  

Total Organic Carbon (TOC) 

See Jar Testing SOP for determining optimal coagulation dose and SCM value. SCM and Jar 

Testing are compared at least biannually. SCV is to be measured every 15 min using 

Chemtrec SCM2500. Follow Jar Testing lab sheet and complete all required fields including 

TOC and UV-254 analysis.  

 
The water treatment plant is required to test monthly for TOC. The samples shall be collected 

from the raw water and treated water. The samples shall be analyzed for TOC. Additionally, at 

the time the raw water and CFE sample is collected, the alkalinity shall be determined and 

reported along with the TOC results. The water treatment plant must operate to achieve the TOC 

percent removal levels specified in the following table:  

 

Required TOC Removal 

Source - Water TOC,  Source - Water Alkalinity, mg/L as CaCO3 

mg/L 0 - 60 > 60 - 120 > 120 

> 2.0 - 4.0 35% 25% 15% 

> 4.0 - 8.0 45% 35% 25% 

> 8.0 50% 40% 30% 

 

Determine compliance by dividing the actual TOC percent removal by the required TOC percent 

removal for each month, and then average these values for the previous twelve months. If this 

value is less than 1.00, the system is in non-compliance with TOC percent removal requirements. 

If for any month the raw or combined filtered water is less than or equal to 2.0 mg/L or the 

SUVA is less than or equal to 2.0 L/mg-m, the system may assign a monthly value of 1.0 when 

calculating compliance with TOC removal requirements.  

Failure to achieve and maintain the required TOC removal requirements is a treatment technique 

violation that requires public notice. Contact State Water Resources Control Board  (SWRCB), 

Division of Drinking Water for specific public notice requirements. Additionally, if a WTP 

cannot achieve the required TOC requirements due to water quality parameters or operational 

constraints, the water system must apply for an alternate TOC removal requirement. 

 
All other constituents listed in the Standard Raw Water Quality table above are analyzed daily. 




